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TITLE 

SUBSTITUTED QUINOXALIN-2 (1H) -ONES USEFUL AS HIV REVERSE 
TRANSCRIPTASE INHIBITORS 

5 FIELD OF T HE INVENTION 

This invention relates generally to substituted 
quinoxalin-2 (1H) -ones which are useful as inhibitors of HIV 
reverse transcriptase, pharmaceutical compositions and 
diagnostic kits comprising the same, and methods of using the 
10 same for treating viral infection or as assay standards or 
reagents . 

BACKGROUND OF THE INVENTION 
Two distinct retroviruses, human immunodeficiency virus 

15 (HIV) type-1 (HIV-1) or type-2 (HIV-2) , have been 

etiologically linked to the immunosuppressive disease, 
acquired immunodeficiency syndrome (AIDS) . HIV seropositive 
individuals are initially asymptomatic but typically develop 
AIDS related complex (ARC) followed by AIDS. Affected 

20 individuals exhibit severe immunosuppression which 

predisposes them to debilitating and ultimately fatal 
opportunistic infections. 

The disease AIDS is the end result of an HIV-1 or HIV-2 
virus following its own complex life cycle. The virion life 

25 cycle begins with the virion attaching itself to the host 
human T-4 lymphocyte immune cell through the bonding of a 
glycoprotein on the surface of the virion's protective coat 
with the CD4 glycoprotein on the lymphocyte cell. Once 
attached, the virion sheds its glycoprotein coat, penetrates 

30 into the membrane of the host cell, and uncoats its RNA. The 
virion enzyme, reverse transcriptase, directs the process of 
transcribing the RNA into single-stranded DNA. The viral RNA 
is degraded and a second DNA strand is created. The now 
double-stranded DNA is integrated into the human cell's genes 

35 and those genes are used for virus reproduction. 

At this point, RNA polymerase transcribes the integrated 
DNA into viral RNA. The viral RNA is translated into the 
precursor gag-pol fusion polyprotein. The polyprotein is 
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then cleaved by the HIV protease enzyme to yield the mature 
viral proteins. Thus, HIV protease is responsible for 
regulating a cascade of cleavage events that lead to the 
virus particle's maturing into a virus that is capable of 
5 full infect ivity. 

The typical human immune system response, killing the 
invading virion, is taxed because the virus infects and kills 
the immune system's T cells. In addition, viral reverse 
transcriptase, the enzyme used in making a new virion 

10 particle, is not very specific, and causes transcription 

mistakes that result in continually changed glycoproteins on 
the surface of the viral protective coat. This lack of 
specificity decreases the immune system's effectiveness 
because antibodies specifically produced against one 

15 glycoprotein may be useless against another, hence reducing 
the number of antibodies available to fight the virus. The 
virus continues to reproduce while the immune response system 
continues to weaken. Eventually, the HIV largely holds free 
reign over the body's immune system, allowing opportunistic 

20 infections to set in and without the administration of 
antiviral agents, immunomodulators , or both, death may 
result. 

There are at least three critical points in the virus's 
life cycle which have been identified as possible targets for 

25 antiviral drugs: (1) the initial attachment of the virion to 
the T-4 lymphocyte or macrophage site, (2) the transcription 
of viral RNA to viral DNA (reverse transcriptase, RT) , and 
(3) the processing of gag-pol protein by HIV protease. 

Inhibition of the virus at the second critical point, 

30 the viral RNA to viral DNA transcription process, has 

provided a number of the current therapies used in treating 
AIDS. This transcription must occur for the virion to 
reproduce because the virion's genes are encoded in RNA and 
the host cell reads only DNA. By introducing drugs that 

35 block the reverse transcriptase from completing the formation 
of viral DNA, HIV-1 replication can be stopped. 

A number of compounds that interfere with viral 
replication have been developed to treat AIDS. For example, 
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nucleoside analogs, such as 3 ' -azido-3 ' -deoxy thymidine (AZT) , 
2 ' , 3 ' -dideoxycytidine (ddC) , 2 ' , 3 1 -dideoxythymidinene (d4T) , 
2 ' , 3 • -dideoxyinosine (ddl) , and 2 1 , 3 • -dideoxy-3 • -thia- 
cytidine (3TC) have been shown to be relatively effective in 
5 halting HIV replication at the reverse transcriptase (RT) 
stage. 

Non-nucleoside HIV reverse transcriptase inhibitors have 
also been discovered. As an example, it has been found that 
certain benzoxazinones are useful in the inhibition of HIV 

10 reverse transcriptase, the prevention or treatment of 

infection by HIV and the treatment of AIDS. U. S. Patent 
Number 5,519,021, the contents of which are hereby 
incorporated herein by reference, describes reverse 
transcriptase inhibitors which are benzoxazinones of the 

15 formula: 




r 

wherein X is a halogen, Z may be O. However, benzoxazinones 
are not part of the present invention. 

U.S. Patent No. 5,693,641 depicts bicyclic pyrimidine 
20 derivatives useful as anticoagulants of the formula: 



R 1 



T ? 0 

^Z 2 R 5 



R 2 



wherein Z 1 and Z 2 , independently, can be -0-, -NR 5 -, or 
25 -0CH 2 -; R 5 is H, alkyl, aryl, or aralkyl; R 6 and R 7 can be a 
variety of groups. Compounds of this sort are not within the 
scope of the presently claimed invention. 

EP 0,657,166 Al illustrates quinoxalines of the formula: 
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which in combination with at least one nucleoside exhibit an 
antiviral effect. The application describes quinoxalines 
5 generally, wherein X is 0 or S; R 2 or R 5 can be a variety of 
groups including H, alkyl, alkenyl, alkynyl, cycloalkyl, 
substituted carbonyl, substituted oxycarbonyl, substituted 
aminocarbonyl ; and R 3 or R 4 , can be a variety of groups 
including H, alkyl, alkenyl, cycloalkyl, and aryl, but not 

10 alkynyl. However, EP 0,657,166 Al does not disclose by 

exemplification compounds wherein R 3 or R 4 are -CF3, -CF2CF3, 
-CF2CF2CF3 or cyclopropyl, compounds wherein R 3 or R 4 are 
alkynyls or substituted alkynyls. 

Even with the current success of reverse transcriptase 

15 inhibitors, it has been found that HIV patients can become 
resistant to a single inhibitor. Thus, it is desirable to 
develop additional inhibitors to further combat HIV 
infection. 

It has unexpectedly been found that compounds of the 
20 present invention, most preferably, 3- (perf luoroalkyl) -3 , 4- 
dihydro-l,H-quinoxalin-2-ones, are useful as HIV reverse 
transcriptase inhibitors . 

SUMMARY OF THE INVENTION 
25 Accordingly, one object of the present invention is to 

provide novel reverse transcriptase inhibitors. 

It is another object of the present invention to provide 
a novel method for treating HIV infection which comprises 
administering to a host in need of such treatment a 
30 therapeutically effective amount of at least one of the 
compounds of the present invention or a pharmaceutical ly 
acceptable salt or prodrug form thereof. 

It is another object of the present invention to provide 
a novel method for treating HIV infection which comprises 
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administering to a host in need thereof a therapeutically 
effective combination of (a) one of the compounds of the 
present invention and (b) one or more compounds selected form 
the group consisting of HIV reverse transcriptase inhibitors 
5 and HIV protease inhibitors . 

It is another object of the present invention to provide 
pharmaceutical compositions with reverse transcriptase 
inhibiting activity comprising a pharmaceutically acceptable 
carrier and a therapeutically effective amount of at least 
10 one of the compounds of the present invention or a 

pharmaceutically acceptable salt or prodrug form thereof. 

It is another object of the present invention to provide 
a method of inhibiting HIV present in a body fluid sample 
which comprises treating the body fluid sample with an 
15 effective amount of a compound of the present invention. 

It is another object of the present invention to provide 
a kit or container containing at least one of the compounds 
of the present invention in an amount effective for use as a 
standard or reagent in a test or assay for determining the 
20 ability of a potential pharmaceutical to inhibit HIV reverse 
transcriptase, HIV growth, or both. 

These and other objects, which will become apparent 
during the following detailed description, have been achieved 
by the inventors' discovery that compounds of formula (I): 

25 




(I) 



wherein A, W, X, Y, Z, R 1 , R 2 , and C f are defined below, 
30 stereoisomeric forms, mixtures of stereoisomer ic forms, or 

pharmaceutically acceptable salt forms thereof, are effective 
reverse transcriptase inhibitors. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Thus, in a first embodiment, the present invention 
provides a novel compound of Formula (I) : 



or a stereoisomer or pharmaceutically acceptable salt form 
thereof , wherein : 

10 A is O or S; 

W is N or CR 3 ; 

X is N or CR 4 ; 

15 

Y is N or CR 5 ; 
Z is N or CR 6 ; 

20 C f is cyclopropyl or C1-3 alkyl substituted with 3-7 halogen; 
provided that the number of W, X, Y, and Z which are N, is 



25 R 1 is selected from: 

-C0 2 R 12 , -COR 12 , -S0 2 R 12 , -SOR 12 , -CONHR 12 , 

-(CHR 7 ) p CHR 7 R 8 , 

-(CHR 7 ) p CH=CR 7 R 8 , 

- (CHR 7 ) p GHC-R 8 , 

30 -C1-6 alkyl substituted with 0-3 R 11 , 

- (CH2) p phenyl substituted with 0-3 R 10 , and 
-(CH 2 ) p (C 3 -5 cycloalkyl) ; 

R 2 is selected from: 
35 -CH=CR 7 R 8 , 




5 



H 



(I) 



zero, one or two; 
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-CsC-R 8 , 
-CH=CHCHR 7 R 8 , 

- (CHR 7 ) p CHR 7 R 8 / 
-(CHR 7 ) p CH=CR 7 R 8 , 

5 -(CHR 7 ) p C=C-R 8 , 

-C1-4 alkyl substituted with 0-3 R 11 , 

- (CH 2 )pphenyl substituted with 0-3 R 10 , and 
-(CH 2 ) p (C3-5 cycloalkyl); 

10 R 3 is selected from: 

H, F, CI, Br, I, -OH, OCF 3 , -CN, N0 2 , CHO, C(=0)CH 3 , 
C(=0)CF 3 , C(=0)NH 2 , C(=0)NHCH 3 , NR 7 R 7a , 
NR 7 C(=0)OR 7b , C(=0)OR 7 , SR 7 , S(=0)R 7 , S0 2 R 7 , S0 2 NHR 7 , 
NR 7 S0 2 R 7b , 

15 C1-3 alkyl substituted with 0-3 R 11 , 

C 2 _3 alkenyl, 
C2-3 alkynyl, 
Ci-3 alkoxy, 

phenyl substituted with 0-2 R 10 , and 
20 5-6 membered aromatic heterocycle system containing from 

1-4 heteroatoms selected from the group consisting 
of N, O, and S and substituted with 0-2 R 10 ; 

R 4 is selected from: 
25 H, F, CI, Br, I, -OH, OCF3, -CN, N0 2 , CHO, C(=0)CH 3 , 

C(=0)CF 3 , C(=0)NH 2 , C(=0)NHCH 3 , NR 7 R 7a , 
NR 7 C(=0)OR 7b , C(=0)OR 7 , SR 7 , S(=0)R 7 , S0 2 R 7 , S0 2 NHR 7 , 
NR 7 S0 2 R 7b , 
Ci_3 alkyl substituted with 0-3 R 11 , 
30 C 2 - 3 alkenyl, 

C 2 _3 alkynyl, 
C1-3 alkoxy, 

phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
35 1-4 heteroatoms selected from the group consisting 

of N, O, and S and substituted with 0-2 R 10 ; 
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alternatively, R 3 and R 4 , when substituents on adjacent carbon 
atoms, are taken together with the carbon atoms to which 
they are attached to form a 5-7 membered carbocyclic 
ring, said carbocyclic ring being aromatic or 
5 nonaromatic, said carbocyclic ring being substituted 

with 0-2 R 10 ; 



alternatively, R 3 and R 4 , when substituents on adjacent carbon 
atoms, are taken together with the carbon atoms to which 
10 they are attached to form a 5-7 membered heterocyclic 

ring containing 1, 2 or 3 heteroatoms atoms selected 
from the group consisting of N, O, and S, said 
heterocyclic ring being aromatic or nonaromatic, said 
heterocyclic ring being substituted with 0-2 R 10 ; 

15 

R 5 is selected from H, F, CI, Br, I, -OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, and butoxy; 

alternatively, R 4 and R 5 , when substituents on adjacent carbon 
20 atoms, are taken together with the carbon atoms to which 

they are attached to form a 5-7 membered carbocyclic 
ring, said carbocyclic ring being aromatic or 
nonaromatic, said carbocyclic ring being substituted 
with 0-2 R 10 ; 

25 

alternatively, R 4 and R 5 , when substituents on adjacent carbon 
atoms, are taken together with the carbon atoms to which 
they are attached to form a 5-7 membered heterocyclic 
ring containing 1, 2 or 3 heteroatoms atoms selected 
30 from the group consisting of N, O, and S, said 

heterocyclic ring being aromatic or nonaromatic, said 
heterocyclic ring being substituted with 0-2 R 10 ; 



R 6 is selected from: 
35 H, OH, F, CI, Br, I, OCF 3 , -CN, N0 2 , CHO, C(=0)CH 3 / 

C(=0)CF 3 , C(=0)NH 2 , C(=0)NHCH 3 , NR 7 R 7a , 
NR 7 C(=0)0R 7b , C(=0)OR 7 , SR 7 , S{=0)R 7 , S0 2 R 7 , S0 2 NHR 7 , 
NR 7 S0 2 R 7b , 
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C1-3 alkyl substituted with 0-3 R 11 , 

C2-3 alkenyl, 

C2-3 alkynyl, 

C1-3 alkoxy, 
5 phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
1-4 heteroatoms selected from the group consisting 
of N, O, and S and substituted with 0-2 R 10 ; 

10 R 7 , at each occurrence, is selected from H, methyl, ethyl, 
propyl, and butyl; 

R 7a , at each occurrence, is selected from H, methyl, ethyl, 
propyl, and butyl;; 

15 

R 7b , at each occurrence, is methyl, ethyl, propyl, or butyl; 



R 8 , at each occurrence, is selected from: 
H, F, CI, Br, I, CH(-OCH 2 CH 2 0-) , 
20 C1-4 haloalkyl, 

Ci_6 alkyl substituted with 0-3 R 11 , 
C2-6 alkenyl, 

C3-7 cycloalkyl substituted with 0-2 R 9 , 

phenyl substituted with 0-2 R 10 , and 
25 5-6 membered aromatic heterocycle system containing from 

1-4 heteroatoms selected from the group consisting 
of N, 0, and S and substituted with 0-2 R 10 ; 



R 9 , at each occurrence, is selected from D, OH, methyl, ethyl, 
30 propyl, butyl, methoxy, ethoxy, propoxy, butoxy, and F; 

R 10 , at each occurrence, is selected from OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, butoxy, F, CI, 
Br, I, CN, NR 7 R 7a , and C(=0)CH 3 ; 

35 

R 11 , at each occurrence, is selected from OR 7 , CN, F, CI, Br, 
I, N0 2 , NR 7 R 7a , CHO, C(=0)CH 3 , C(=0)NH 2 ; 
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5 



R 12 , at each occurrence, is selected from 
Ci_6 alkyl, 
C2-4 alkenyl, 
C2-4 alkynyl, 
C3-7 cycloalkyl, 



phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
1-3 heteroatoms selected from the group consisting 
of N, O, and S and substituted with 0-2 R 10 , 



-(CH 2 ) p (C3-5 cycloalkyl) ; and 
p, at each occurrence, is selected from 0, 1, 2, and 3; 

15 provided, if, simultaneously, each of W, X, Y, and Z are 
carbon, then R 2 is not unsubstituted C1-4 alkyl. 

In a preferred embodiment, the present invention 
provides a novel compound of Formula (II) , wherein: 



10 



- (CH2) p phenyl substituted with 0-2 R 10 , and 



20 




R 1 



(ID 



wherein: 



25 A is 0 or S; 



C f is -CF3, -CF2CF3, or -CF 2 CF 2 CF 3 ; 



30 



R 1 is selected from: 

-C0 2 R 12 , -COR 12 , -S0 2 R 12 , -SOR 12 , -CONHR 12 , 

-(CHR 7 ) p CHR 7 R 8 / 

-(CHR 7 )pCH=CR 7 R 8 , 

-(CHR 7 ) p CsC-R 8 , 

-Ci_6 alkyl substituted with 0-3 R 11 , 
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-{CH 2 )pphenyl substituted with 0-3 R 10 , and 
-(CH 2 ) p (C 3 - 5 cycloalkyl); 



R 2 is selected from: 
5 -CH=CR 7 R 8 , 
-C=C-R 8 , 

-CH=CHCHR 7 R 8 , 
-(CHR 7 ) p CHR 7 R 8 , 
-(CHR 7 ) p CH=CR 7 R 8 , 
10 -(CHR 7 ) p C=C-R 8 , 

- (CH 2 ) p phenyl substituted with 0-3 R 10 , and 
-(CH 2 ) p (C3-5 cycloalkyl); 

R 3 is selected from: 
15 H, F, CI, Br, I, -OH, OCF 3 , -CN, N0 2 , CHO, C(=0)CH 3 , 

C(=0)CF 3 , C(=0)NH 2 , C(=0)NHCH 3 , NR 7 R 7a , 
NR 7 C(=0)0R 7b , C(=0)OR 7 , SR 7 , S(=0)R 7 , S0 2 R 7 , S0 2 NHR 7 , 
NR 7 S0 2 R 7b , 
Ci_ 3 alkyl substituted with 0-3 R 11 , 
20 C 2 _ 3 alkenyl, 

C 2 - 3 alkynyl, 
Ci- 3 alkoxy, 

phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
25 1-4 heteroatoms selected from the group consisting 

of N, O, and S and substituted with 0-2 R 10 ; 



R 4 is selected from: 

H, F, CI, Br, I, -OH, OCF 3 , -CN, N0 2 , CHO, C(=0)CH 3 , 
30 C(=0)CF 3 , C(=0)NH 2/ C(=0)NHCH 3 , NR 7 R 7a , 

NR 7 C(=0)OR 7b , C(=0)0R 7 , SR 7 , S(=0)R 7 , S0 2 R 7 , S0 2 NHR 7 , 
NR 7 S0 2 R 7b , 
Ci_3 alkyl substituted with 0-3 R 11 , 
C 2 - 3 alkenyl, 
35 C 2 - 3 alkynyl, 

Ci- 3 alkoxy, 

phenyl substituted with 0-2 R 10 , and 
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5-6 membered aromatic heterocycle system containing from 
1-4 heteroatoms selected from the group consisting 
of N, 0, and S and substituted with 0-2 R 10 ; 

5 alternatively, R 3 and R 4 , when substituents on adjacent carbon 
atoms, are taken together with the carbon atoms to which 
they are attached to form -O-CH2-O-, -O-CH2-CH2-O-, or 
-CH=CH-CH=CH-; 



10 R 5 is selected from H, F, Cl, Br, I, -OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, and butoxy; 

alternatively, R 4 and R 5 , when substituents on adjacent carbon 
atoms, are taken together with the carbon atoms to which 
15 they are attached to form -O-CH2-O-, -O-CH2-CH2-O-, or 

-CH=CH-CH=CH-; 



R 6 is selected from: 

H, OH, F, Cl, Br, I, OCF3, -CN, N0 2 , CHO, C(=0)CH 3 , 
20 C(=0)CF 3 , C(=0)NH 2 , C(=0)NHCH 3 , NR 7 R 7a , 

NR 7 C(=0)0R 7b , C(=0)OR 7 , SR 7 , S(=0)R 7 , S0 2 R 7 , S0 2 NHR 7 , 
NR 7 S0 2 R 7b , 
C1-3 alkyl substituted with 0-3 R 11 , 
C2-3 alkenyl, 
25 C2-3 alkynyl, 

C1-3 alkoxy, 

phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
1-4 heteroatoms selected from the group consisting 
30 of N, 0, and S and substituted with 0-2 R 10 ; 

R 7 , at each occurrence, is selected from H, methyl, ethyl, 
propyl, and butyl; 



35 R 7a , at each occurrence, is selected from H, methyl, ethyl, 
propyl , and butyl ; ; 

R 7b , at each occurrence, is methyl, ethyl, propyl, or butyl ; 
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R 8 , at each occurrence, is selected from: 

H, F, CI, Br, I, CH(-OCH 2 CH 2 0-) , 
C1-4 haloalkyl, 

5 Ci-6 alkyl substituted with 0-3 R 11 , 

C2-6 alkenyl, 

C3-7 cycloalkyl substituted with 0-2 R 9 , 
phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
10 1-4 heteroatoms selected from the group consisting 

of N, 0, and S and substituted with 0-2 R 10 ; 

R 9 , at each occurrence, is selected from D, OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, butoxy, and F; 

15 

R 10 , at each occurrence, is selected from OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, butoxy, F, CI, 
Br, I, CN, NR 7 R 7a , and C(=0)CH 3 ; 

20 R 11 , at each occurrence, is selected from OR 7 , CN, F, CI, Br, 

I, N0 2 , NR 7 R 7a , CHO, C(=0)CH 3 , C(=0)NH 2 ; 

R 12 , at each occurrence, is selected from 
C1-6 alkyl, 
25 C2-4 alkenyl, 

C2-4 alkynyl, 
C3-7 cycloalkyl, 

phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
30 1-3 heteroatoms selected from the group consisting 

of N, 0, and S and substituted with 0-2 R 10 , 
- (CH2) p phenyl substituted with 0-2 R 10 , and 
-(CH2) p (C3-5 cycloalkyl); and 

35 p, at each occurrence, is selected from 0, 1, 2, and 3. 

In a further preferred embodiment, the present invention 
provides a novel compound of Formula (II) , wherein: 

-13- 
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A is O or S; 



C f is -CF 3 , -CF 2 CF 3/ or -CF 2 CF 2 CF 3 ; 

5 

R 1 is selected from: 

-C0 2 R 12 , -COR 12 , -S0 2 R 12 , -SOR 12 , -CONHR 12 , 
-(CHR 7 ) p CHR 7 R 8 , 
-(CHR 7 ) p CH=CR 7 R 8 , 
10 -(CHR 7 ) p C=C-R 8 , 

-Ci-5 alkyl substituted with 0-3 R 11 , 

- (CH 2 ) p phenyl substituted with 0-3 R 10 , and 
-(CH 2 ) p (C 3 - 5 cycloalkyl); 

15 R 2 is selected from: 
-CH=CR 7 R 8 , 
-CsC-R 8 , 

-CH=CHCHR 7 R 8 , 

- (CHR 7 ) p CHR 7 R 8 / 
20 - (CHR 7 ) p CH=CR 7 R 8 , 

-(CHR 7 ) p CsC-R 8 / 

- (CH 2 ) p phenyl substituted with 0-3 R 10 , and 
-(CH 2 ) p (C 3 -5 cycloalkyl); 



25 R 3 is selected from: 

H, F, CI, Br, 'i, -OH, -OCF 3 , -CN, -N0 2 , -CHO, -C(=0)CH 3 , 
-C(=0)CF 3 , -C(=0)NH 2 , -C(=0)NHCH 3 , -NH 2 , -NHCH 3 , 
-N(CH 3 ) 2 , -NHC(=0)OCH 3 , -C(=0)0CH 3 , -SCH 3/ 
-S(=0)CH 3 , -S0 2 CH 3 , -S0 2 NHCH 3 , -NHS0 2 CH 3 , 
30 Ci-3 alkyl substituted with 0-3 R 11 , 

C 2 _ 3 alkenyl, 
C 2 - 3 alkynyl, 
Ci- 3 alkoxy, 



35 R 4 is selected from: 

H, F, CI, Br, I, -OH, OH, -OCF 3 , -CN, -N0 2 , -CHO, 

-C(=0)CH 3 , -C(=0)CF 3 , -C(=0)NH 2/ -C(=0)NHCH 3 , -NH 2 , 
-NHCH 3 , -NHCH 2 CH 3 , -N(CH 3 ) 2 , -N(CH 2 CH 3 ) 2 , 
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-NHC(=0)OCH 3 , -NHC(=0)OCH 2 CH 3 , -C(=0)OCH 3 , 
-C(=0)0CH 2 CH 3 , "SCH 3 , -SCH 2 CH 3 , -S(=0)CH 3 , 
-S(=0)CH 2 CH 3 , -S0 2 H, -S0 2 CH 3 , -S0 2 CH 2 CH 3 , -S0 2 NHCH 3 , 
-S0 2 NHCH 2 CH 3 , -NHS0 2 CH 3/ -NHS0 2 CH 2 CH 3 , 
5 Ci- 3 alkyl substituted with 0-3 R 11 , 

C 2 _ 3 alkenyl, 

C 2 - 3 alkynyl, 

Ci-3 alkoxy, 

10 alternatively, R 3 and R 4 , when substituents on adjacent carbon 
atoms, are taken together with the carbon atoms to which 
they are attached to form -0-CH 2 -0-, -0-CH 2 -CH 2 -0-, or 
-CH=CH-CH=CH-; 



15 R 5 is selected from H, F, Cl, Br, I, -OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, and butoxy; 



alternatively, R 4 and R 5 , when substituents on adjacent carbon 
atoms, are taken together with the carbon atoms to which 
20 they are attached to form -0-CH 2 -0-, -0-CH 2 -CH 2 -0- , or 

-CH=CH-CH=CH-; 

R 6 is selected from: 

H, F, Cl, Br, I, -OH, -OCF 3 , -CN, -N0 2 , -CHO, -C(=0)CH 3 , 
25 -C(=0)CF 3 , -C(=0)NH 2 , -C(=0)NHCH 3 , -NH 2 , -NHCH 3 , 

-N(CH 3 ) 2 , -NHC(=0)0CH 3 , -C(=0)OCH 3 , -SCH 3 , 
-S(=0)CH 3 , -S0 2 CH 3 , -S0 2 NHCH 3 , -NHS0 2 CH 3 , 
Ci- 3 alkyl substituted with 0-3 R 11 , 
C 2 _ 3 alkenyl, 
30 C 2 _ 3 alkynyl, 

Ci- 3 alkoxy, 



R 7 , at each occurrence, is selected from H, methyl, ethyl, 
propyl, and butyl; 

35 

R 7a , at each occurrence, is selected from H, methyl, ethyl, 
propyl , and butyl ; ; 



-15- 



WO 00/00478 PCT/US99/H395 

R 8 , at each occurrence, is selected from: 
H, F, CI, Br, I, CH(-OCH 2 CH 2 0-) , 
C1-4 haloalkyl, 

alkyl substituted with 0-3 R 11 , 
5 C2-6 alkenyl, 

C3-7 cycloalkyl substituted with 0-2 R 9 , 
phenyl substituted with 0-2 Rl°, and 

5-6 membered aromatic heterocycle system containing from 
1-3 heteroatoms selected from the group consisting 
10 of N, O, and S and substituted with 0-2 R 10 ; 

R 9 , at each occurrence, is selected from D, OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, butoxy, and F; 

15 R 10 , at each occurrence, is selected from OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, butoxy, F, CI, 
Br, I, CN, NR 7 R 7a , and C(=0)CH 3 ; 

R 11 , at each occurrence, is selected from OR 7 , CN, F, CI, Br, 
20 I, N0 2 , NR 7 R 7a , CHO, C(=0)CH 3 , C(=0)NH 2 ; 

R 12 , at each occurrence, is selected from 
C1-6 alkyl, 
C 2 ~4 alkenyl, 
25 C 2 -4 alkynyl, 

C3-7 cycloalkyl, 

phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
1-3 heteroatoms selected from the group consisting 
30 of N, O, and S and substituted with 0-2 R 10 , 

-(CH 2 ) p phenyl substituted with 0-2 R 10 , and 
-(CH 2 ) p (C3_5 cycloalkyl); and 

p, at each occurrence, is selected from 0, 1, 2, and 3. 

35 

In a more further preferred embodiment, the present 
invention provides a novel compound of Formula (II), wherein: 
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C f is -CF 3 or -CF2CF3; 

5 R 1 is selected from: 

-C0 2 R 12 , -COR 12 , -S0 2 R 12 , 

- (CHR 7 ) p CHR 7 R 8 , 
-(CHR 7 ) p CH=CR 7 R 8 , 
-(CHR 7 ) p C=C-R 8 , 

10 -Ci^s alkyl substituted with 0-3 R 11 , 

- (CH2) p phenyl substituted with 0-3 R 10 , and 
-(CH 2 ) p (C 3 -5 cycloalkyl); 

R 2 is selected from: 

15 -CH=CR 7 R 8 , 
-C=C-R 8 , 

-CH=CHCHR 7 R 8 , 

- (CHR 7 ) p CHR 7 R 8 , 
-(CHR 7 ) p CH=CR 7 R 8 , 

20 -(CHR 7 )pC=C-R 8 , 

-(CH 2 ) p phenyl substituted with 0-3 R 10 , and 
-{CH 2 ) p (C 3 - 5 cycloalkyl); 

R 3 is selected from: 
25 H, F, CI, Br, I, -OH, -OCF3, -CN, -N0 2 , -CHO, -C(=0)CH 3 , 

-C(=0)CF 3 , -NH 2 , -NHCH 3 , -N(CH 3 ) 2 , -CF 3 , -CH 3 , 
-CH 2 CH 3 , -OCH 3 , and -OCH 2 CH 3 , 

R 4 is selected from: 
30 H, F, CI, Br, I, -OH, OH, -OCF 3 , -CN, -N0 2 , -CHO, 

-C(=0)CH 3 , -C(=0)CF 3 , -C(=0)NH 2 , -C (=0)NHCH 3 , -NH 2 , 
-NHCH 3 , -N(CH 3 ) 2 , -NHC(=0)OCH 3 , -C(=0)0CH 3 , -CF 3 , 
-CH 3 , -CH 2 CH 3 , -OCH 3 , and -OCH 2 CH 3 ; 

35 R 5 is selected from H, F, CI, Br, I, -OH, -CH 3 , -CH 2 CH 3 , 
-OCH 3 , and -OCH 2 CH 3 ; 

R 6 is selected from: 
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H, F, CI, Br, I, -OH, -OCF3, -CN, -N0 2 , -CHO, -C(=0)CH 3 , 
-C(=0)CF 3 , -NH 2/ -NHCH 3 , -N(CH 3 ) 2 , ~CF 3 , -CH 3 , 
-CH 2 CH 3/ -OCH 3 , and -OCH 2 CH 3 ; 

5 R 7 , at each occurrence, is selected from H, methyl, ethyl, 
propyl, and butyl; 



R 8 , at each occurrence, is selected from: 
H, F, CI, Br, I, CH(-0CH 2 CH 2 0-) , 
10 C1-4 haloalkyl, 

C1-4 alkyl substituted with 0-3 R 11 , 
C 2 -4 alkenyl, 

C 3 -6 cycloalkyl substituted with 0-2 R 9 , 

phenyl substituted with 0-2 R 10 , and 
15 5-6 membered aromatic heterocycle system containing from 

1-3 heteroatoms selected from the group consisting 
of pyridinyl, furanyl, thienyl, pyrrolyl, 
pyrazolyl, imidazolyl, and oxazolidinyl; 



20 R 9 , at each occurrence, is selected from D, OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, butoxy, and F; 

R 10 , at each occurrence, is selected from OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, butoxy, F, CI, 
25 Br, I, CN, -NH 2 , -NHCH 3 , -NHCH 2 CH 3 , -N(CH 3 ) 2 , -N(CH 2 CH 3 ) 2 , 

and C(=0)CH 3 ; 



R 11 , at each occurrence, is selected from OR 7 , CN, F, CI, Br, 
I, N0 2 , -NH 2 , -NHCH 3 , -NHCH 2 CH 3 , -N(CH 3 ) 2 , -N(CH 2 CH 3 ) 2 , 
30 CHO, C(=0)CH 3 , C(=0)NH 2 ; 



R 12 , at each occurrence, is selected from 
C1-6 alkyl, 
C 2 -4 alkenyl, 
35 C 2 _4 alkynyl, 

C 3 -6 cycloalkyl, 

phenyl substituted with 0-2 R 10 , and 
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5-6 membered aromatic heterocycle system containing from 
1-3 heteroatoms selected from the group consisting 
pyridinyl, furanyl, thienyl, pyrrolyl, pyrazolyl, 
imidazolyl, and oxazolidinyl, 

- (CH2) p phenyl substituted with 0-2 R 10 , and 

-(CH2) P (C3_5 cycloalkyl); and 

p, at each occurrence, is selected from 0, 1, and 2. 

In an even more further preferred embodiment, the 
present invention provides a novel compound of Formula (III); 




(III) 

wherein: 

R 1 is selected from: 

-CF 3 , -CF 2 H, -CH 3 , -CH 2 CH 3 , -CH 2 CH2CH 3/ 

-CH2CH2CH2CH3 , -CH (CH 3 ) 2 , -CH 2 CH (CH 3 ) 2 , -CH 2 CH 2 C (CH 3 ) 3 , 

-CH 2 CH2CH(CH 3 )CH 3f 

-CH (=CH 2 ) CH 3 , -CH 2 CH=CH 2 , -CH 2 -CH=C (CH 3 ) 2 , -CH 2 -ChCH, 
-CH 2 -CsCCH 3 , -CH 2 Ph # -cycPr, -CH 2 cycPr, -CH 2 CH 2 cycPr , 

-CO2CH3 , -C0 2 CH 2 CH 3 , -C0 2 CH 2 CH 2 CH3 , -CO2CH2CH2CH2CH3 , 
-C0 2 CH (CH 3 ) 2 , -C0 2 CH 2 CH (CH 3 ) 2 , -C0 2 CH 2 Ph, -C0 2 cycPr , 
-C0 2 CH 2 cycPr , -C0 2 CH 2 CH=CH2 , -S0 2 CH 2 CH 3 , -S0 2 CH (CH 3 ) 2 , 
-COCH 3 , -COCH 2 CH 3 , -COCH 2 CH 2 CH 3/ -COCH(CH 3 ) 2 , and 
-COCH2cycPr; 

R 2 is selected from: 

benzyl, phenethyl, -CH2CH2cycPr , 

-CsC-CH 3 , -C=C-CF3 , -C=C-Et, -C^C-iPr, -CsC-cycPr, 
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-CsC-1- (CH 3 )cycPr, -C=C-CH=CH 2 , -C=C-C (=CH 2 ) CH 3 , 
-CH=CH-CH 3/ -CH=CH-CF 3 , -CH=CH-Et, -CH=CH-iPr, 
-CH=CH-cycPr, -CH=CH-CH=CH 2 , -CH 2 -C=C-CH 3 , 
-CH 2 -CsC-CF 3 , -CH 2 -C=C-Et, -CH 2 -CsC-iPr, 
5 -CH 2 -C=C-cycPr, -CH 2 -C=C-CH=CH 2 , -CH 2 -CH=CH 2 , 

-CH 2 -CH=CH-CH 3 , -CH 2 -CH=CH-CF 3/ -CH 2 -CH=CH-Et , 
-CH 2 -CH=CH-iPr , -CH 2 -CH=CH-cycPr , -CH 2 -CH=CH-CH=CH 2 , 
-CH 2 -CH=C(CH 3 ) 2/ and -CH=CH-CH 2 -cycPr ; 

10 R 3 is selected from: 

H, F, CI, Br, I, -OH, -OCF 3 , -CN, -N0 2 , -C(=0)CH 3 , 
-C(=0)CF 3 , -NH 2 , -NHCH3 , -N(CH 3 ) 2 , -CF 3 , -CH 3 , 
-CH 2 CH 3 , -OCH 3 , and -OCH 2 CH 3 , 

15 R 4 is selected from: 

H, F, CI, Br, I, -OH, OH, -OCF 3 , -CN, -N0 2 , -C(=0)CH 3 , 
-C(=0)CF 3 , -C(=0)NH 2 , -C(=0)NHCH 3 , -NH 2 , -NHCH 3 , 
-N(CH 3 ) 2 , -NHC(=0)OCH 3 , -C(=0)OCH 3 , -CF 3 , -CH 3 , 
-CH 2 CH 3 , -OCH 3 , and -OCH 2 CH 3 ; 

20 

R 5 is selected from H, F, and CI; and 

R 6 is selected from: 

H, F, CI -OH, -OCF 3/ -CF 3 , -CH 3 , and -OCH 3 . 

25 

In a further preferred embodiment, a compound of the 
present invention is selected from: 

4- (cyclopropylmethyl) -3- (2-cyclopropylethynyl) -3- 
30 (trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- (methyl) -3- (2-cyclopropylethynyl) -3- (trif luoromethyl) -3,4- 
dihydro-quinoxalin-2 (1H) -one; 

35 3- (n-butyl) -3- (trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) - 
one; 
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4- (methyl) -3- (n-butyl) -3- ( trif luoromethyl) -3 , 4-dihydro- 
quinoxalin-2 (1H) -one; 



3- (2-cyclopropylethynyl) -3- (trif luoromethyl) -3 , 4-dihydro- 
5 quinoxalin-2 (1H) -one; 

3- (allyl) -3- (trif luoromethyl) -3 , 4 -dihydro-quinoxalin-2 (1H) - 
one; 

10 4- (allyl) -3- (2-cyclopropylethynyl) -3- (trif luoromethyl) -3,4- 
dihydro-quinoxalin-2 (1H) -one; 

4- (benzyl) -3- (2-cyclopropylethynyl) -3- (trif luoromethyl) -3 , 4- 
dihydro -quinoxalin-2 (1H) -one; 

15 

4- (cyclopropylmethyl) -3- (allyl) -3- (trif luoromethyl) -3 , 4- 
dihydro-quinoxalin-2 (1H) -one; 

4- (propargyl) -3- (2-cyclopropylethynyl) -3- (trif luoromethyl) - 
20 3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- ( eye lopropyl ethyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4 -dihydro-quinoxalin-2 (1H) -one; 

25 4- (isopropyl) -3- (2-cyclopropylethynyl) -3- (trif luoromethyl) - 
3 , 4 -dihydro-quinoxalin-2 (1H) -one; 

6- (f luoro) -4- (allyl) -3- (n-butyl) -3- (trif luoromethyl) -3 , 4- 
dihydro -quinoxalin-2 (1H) -one; 

30 

6- (f luoro) -4- (allyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4 -dihydro-quinoxalin-2 (1H) -one; 

6- (f luoro) -4- (cyclopropylmethyl) -3- (2-cyclopropylethynyl) -3- 
35 (trif luoromethyl) -3 , 4 -dihydro-quinoxalin-2 (1H) -one; 

6- (f luoro) -4- (cyclopropylmethyl) -3- (n-butyl) -3- 
(trif luoromethyl) -3 , 4 -dihydro-quinoxalin-2 (1H) -one; 
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6- (chloro) -4- (cyclopropylmethyl) -3- (2-cyclopropylethynyl) -3- 
(trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

5 6- (chloro) -4- (isobutyl) -3- (2-cyclopropylethynyl) -3- 
(trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

6- (chloro) -4- (allyl) -3- (2-cyclopropylethynyl) -3- 
(trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

10 

6- (chloro) -4- (cyclopropylmethyl) -3- (phenethyl) -3- 
(tr if luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

6- (chloro) -4- (allyl) -3- (phenethyl) -3- (trif luoromethyl) -3 , 4- 
15 dihydro-quinoxalin-2 (1H) -one; 

6- (methoxy) -4- (cyclopropylmethyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

20 6- (methoxy) -4- (allyl) -3- (2-cyclopropylethynyl) -3- 

( trif luoromethyl) -3 , 4 -dihydro-quinoxalin-2 (1H) -one; 

4- (cyclopropylmethyl) -3- (1-propynyl) -3- (trif luoromethyl) -3 , 4- 
dihydro-quinoxalin-2 (1H) -one; 

25 

4- (allyl) -3- (1-propynyl) -3- (trif luoromethyl) -3 , 4-dihydro- 
quinoxalin-2 (1H) -one; 

4- ( ethoxycarbony 1 ) -3- (2-cyclopropylethynyl) -3- 
30 (trif luoromethyl) -3 , 4 -dihydro-quinoxalin-2 (1H) -one; 

4- (ethoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
(trif luoromethyl) -3 , 4 -dihydro-quinoxalin-2 (1H) -one; 

35 4- (isopropoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
(trif luoromethyl) -3 , 4 -dihydro-quinoxalin-2 (1H) -one; 
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4- (propen-2-yl-oxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- (isobutoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
5 (trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- (n-butoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4~dihydro-quinoxalin-2 (1H) -one; 

10 4- (allyloxycarbonyl) -3- (2-cyclopropylethynyl) -3- 

( trif luoromethyl) -3 , 4-dihydro-guinoxalin-2 (1H) -one; 

4- (benzyloxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

15 

4- (n-propylsulfonyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- (phenylcarbonyl) -3- (2-cyclopropylethynyl) -3- 
20 (trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- (neopentyl-oxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

25 4- (2-propynyl-oxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- (isopropylcarbonyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4-dihydro-guinoxalin-2 (1H) -one; 

30 

4- (cyclopropylcarbonyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- (ethylsulfonyl) -3- (2-cyclopropylethynyl) -3- 
35 (trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- (isopropylsulfonyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 
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4- (methoxycarbonyl ) -3- (2-cyclopropylethynyl) -3- 
(trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

5 6- (chloro) -4- (ethoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
(trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

6- (chloro) -4- (isopropoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
(trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

10 

6- (chloro) -4- (propen-2-yl-oxycarbonyl) -3- (2- 
cyclopropylethynyl) -3- (tr if luoromethyl) -3 , 4-dihydro- 
quinoxalin-2 (1H) -one; 

15 6- (f luoro) -4- (ethoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
( tr if luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

6- (f luoro) -4- (isopropoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
( tr if luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; and 

20 

6- (f luoro) -4- (propen-2~yl-oxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
(tr if luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one. 

In a most preferred embodiment, the present invention 
provides a novel compound of Formula (I) , Formula (II) or 
Formula (III), or a stereoisomer or pharmaceutically 
25 acceptable salt form thereof, wherein R 1 , C f , A, W, X, Y, and 
Z are as defined above; and R 2 is -C=C-R 8 or - (CHR 7 ) p CsC-R 8 . 

In another preferred embodiment, the present invention 
provides a compound of Formula (lib): 



30 




H 



(lib) 



wherein : 
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A is O or S; 
W is N or CR 3 ; 

5 

X is N or CR 4 ; 
Y is N or CR 5 ; 
10 Z is N or CR 6 ; 

C f is -CF3, -CF2CF3, or -CF2CF2CF3; 

provided that one or two of W, X, Y, and Z are N; 

15 

R 1 is selected from: 

-C0 2 R 12 , -COR 12 , -S0 2 R 12 , 
-(CHR 7 ) p CHR 7 R 8 , 
~(CHR 7 ) p CH=CR 7 R 8 , 
20 -(CHR 7 ) p CsC-R 8 / 

-Ci_5 alkyl substituted with 0-3 R 11 , 

- (CH2) pphenyl substituted with 0-3 R 10 , and 
-(CH 2 ) p (C3-5 cycloalkyl); 

25 R 2 is selected from: 
-CH=CR 7 R 8 , 
-CsC-R 8 , 

-CH=CHCHR 7 R 8 , 

- (CHR 7 ) p CHR 7 R 8 , 
30 -(CHR 7 ) p CH=CR 7 R 8 / 

-(CHR 7 ) p CsC-R 8 , 

- (CH 2 ) p phenyl substituted with 0-3 R 10 , and 
-(CH 2 ) P (C3_5 cycloalkyl); 

35 R 3 is selected from: 

H, F, CI, Br, I, -OH, -OCF3, -CN, -N0 2 , -CHO, -C(=0)CH 3 , 

-C(=0)CF 3 , -NH 2 , -NHCH3, -N(CH 3 ) 2 , -CF 3# -CH 3 , 
-CH 2 CH 3 , -OCH3, and -0CH 2 CH 3 , 
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R 4 is selected from: 

H, F, CI, Br, I, -OH, OH, -OCF3, -CN, -N0 2 , -CHO, 

-C(=0)CH 3 , -C(=0)CF 3 , -C(=0)NH 2 , -C(=0)NHCH 3 , -NH 2 , 
-NHCH3, -N(CH 3 ) 2 , -NHC(=0)OCH 3 , -C(=0)OCH 3 , -CF 3 , 
-CH 3 , -CH 2 CH 3 , -OCH 3 , and -OCH 2 CH 3 ; 

R 5 is selected from H, F, Cl, Br, I, -OH, -CH 3 , -CH 2 CH 3 , 
-OCH 3 , and -OCH 2 CH 3 ; 

R 6 is selected from: 

H, F, Cl, Br, I, -OH, -OCF 3 , -CN, -N0 2 , -CHO, -C(=0)CH 3 , 
-C(=0)CF 3 , -NH 2 , -NHCH3, -N(CH 3 ) 2 , -CF 3 , -CH 3/ 
-CH 2 CH 3 , -OCH 3 , and -OCH 2 CH 3 ; 

R 7 , at each occurrence, is selected from H, methyl, ethyl, 
propyl, and butyl; 

R 8 , at each occurrence, is selected from: 
H, F, Cl, Br, I, CH(-OCH 2 CH 2 0-) , 
C1-4 haloalkyl, 

C1-4 alkyl substituted with 0-3 R 11 , 
C 2 -4 alkenyl, 

C 3 _6 cycloalkyl substituted with 0-2 R 9 , 
phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
1-3 heteroatoms selected from the group consisting 
of pyridinyl, furanyl, thienyl, pyrrolyl, 
pyrazolyl, imidazolyl, and oxazolidinyl; 

R 9 , at each occurrence, is selected from D, OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, butoxy, and F; 

R 10 , at each occurrence, is selected from OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, butoxy, F, Cl, 
Br, I, CN, -NH 2 , -NHCH 3 , -NHCH 2 CH 3 , -N(CH 3 ) 2 , -N(CH 2 CH 3 ) 2 , 
and C(=0)CH 3 ; 
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R 11 , at each occurrence, is selected from OR 7 , CN, F, CI, Br, 
I, N0 2 , -NH 2 , -NHCH3, -NHCH 2 CH 3/ -N(CH 3 ) 2 , -N(CH 2 CH 3 ) 2 , 
CHO, C(=0)CH 3 , C(=0)NH 2 ; 

R 12 , at each occurrence, is selected from 
C1-6 alkyl, 
C 2 _4 alkenyl, 
C 2 _4 alkynyl, 
C3-6 cycloalkyl, 

phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
1-3 heteroatoms selected from the group consisting 
pyridinyl, furanyl, thienyl, pyrrolyl, pyrazolyl, 
imidazolyl, and oxazolidinyl , 
- (CH 2 ) p phenyl substituted with 0-2 R 10 , and 
-(CH 2 ) p (C 3 -5 cycloalkyl); and 

p, at each occurrence, is selected from 0, 1, and 2. 

20 In more preferred embodiment, the present invention 

provides a compound of Formula (Ilia) : 




(IHb) 

25 wherein: 

R 1 is selected from: 

-CF 3 , -CF 2 H , -CH 3 , -CH 2 CH 3 , -CH 2 CH 2 CH 3 , 
-CH 2 CH 2 CH 2 CH 3 , -CH (CH 3 ) 2 , -CH 2 CH (CH 3 ) 2 , -CH 2 CH 2 C (CH 3 ) 3 , 
3 0 -CH 2 CH 2 CH ( CH 3 ) CH 3 , 

-CH {=CH 2 ) CH 3 , -CH 2 CH=CH 2 , -CH 2 -CH=C (CH 3 ) 2 , -CH 2 -C=CH, 
-CH 2 -C=CCH 3 , -CH 2 Ph, -cycPr, -CH 2 cycPr, -CH 2 CH 2 cycPr, 



10 
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-C0 2 CH 3 , -CO2CH2CH3 , -CO2CH2CH2CH3 , -CO2CH2CH2CH2CH3 , 
-C0 2 CH (CH 3 ) 2 , -C0 2 CH 2 CH (CH 3 ) 2 , -C0 2 CH 2 Ph, -C0 2 cycPr , 
-C0 2 CH 2 cycPr , -C0 2 CH 2 CH=CH 2 , -S0 2 CH 2 CH 3 , -S0 2 CH (CH 3 ) 2 , 
-COCH 3 , -COCH2CH3, -COCH 2 CH 2 CH 3 , -COCH(CH 3 ) 2 , and 
5 -COCH 2 cycPr; 

R 2 is selected from: 

benzyl , phene thyl , -CH 2 CH 2 cycPr , 

-C=C-CH 3 , -C=C-CF 3/ -CsC-Et, -C=C-iPr, -G=C-cycPr, 
10 -CsC-1- (CH 3 )cycPr, -C^C-CH=CH 2 , -CsC-C (=CH 2 ) CH 3 , 

-CH=CH-CH 3 , -CH=CH-CF 3 , -CH=CH-Et , -CH=CH-iPr , 
-CH=CH-cycPr , -CH=CH-CH=CH 2 , -CH 2 -Cs=C-CH 3 , 
-CH 2 -C=C-CF 3 , -CH 2 -C=C-Et, -CH 2 -C=C-iPr , 
-CH 2 -C=C-cycPr , -CH 2 -C=C-CH=CH 2 , -CH 2 -CH=CH 2 , 
15 -CH 2 -CH=CH-CH 3 , -CH 2 -CH=CH-CF 3 , -CH 2 -CH=CH-Et , 

-CH 2 -CH=CH-iPr, -CH 2 -CH=CH-cycPr , -CH 2 -CH=CH-CH=CH 2 , 
-CH 2 -CH=C(CH 3 ) 2 , and -CH=CH-CH 2 -cycPr; 

R 3 is selected from: 
20 H, F, CI, Br, I, -OH, -OCF3, -CN, -N0 2 , -C(=0)CH 3 , 

-C(=0)CF 3 , -NH 2 , -NHCH 3/ -N(CH 3 ) 2 , -CF 3 , -CH3, 
-CH 2 CH 3 , -OCH3, and -OCH 2 CH 3 , 

R 4 is selected from: 
25 H, F, CI, Br, I, -OH, OH, -OCF3, -CN, -N0 2 , -C(=0)CH 3 , 

-C(=0)CF 3 , -C{=0)NH 2 , -C(=0)NHCH 3 , -NH 2 , -NHCH3, 
-N(CH 3 ) 2 , -NHC(=0)OCH 3 , -C(=0)OCH 3 , -CF 3 , -CH 3 , 
-CH 2 CH3, -OCH3, and -OCH 2 CH3; 

30 R 5 is selected from H, F, and CI; and 

R 6 is selected from: 

H, F, CI -OH, -OCF3, -CF3, -CH 3/ and -OCH 3 . 

35 In another preferred embodiment, the present invention 

provides a compound of Formula (la) or (lb) : 
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R 1 R 1 

HJ c£ ill* 

Z N A Z INI A 

H H 

la lb 

or a stereoisomer or pharmaceutic ally acceptable salt form 

thereof. 

5 

In a second embodiment, the present invention provides a 
novel pharmaceutical composition comprising a 
pharmaceutically acceptable carrier and a therapeutically 
effective amount of a compound of formula (I) or 
10 pharmaceutically acceptable salt form thereof. 

In a third embodiment, the present invention provides a 
novel method for treating HIV infection which comprises 
administering to a host in need of such treatment a 
15 therapeutically effective amount of a compound of formula (I) 
or pharmaceutically acceptable salt form thereof. 

In a fourth embodiment, the present invention provides a 
novel method of treating HIV infection which comprises 
20 administering, in combination, to a host in need thereof a 
therapeutically effective amount of: 

(a) a compound of Formula (I) ; and, 

(b) at least one compound selected from the group 
consisting of HIV reverse transcriptase inhibitors and HIV 

25 protease inhibitors. 

In another preferred embodiment, the reverse 
transcriptase inhibitor is a nucleoside reverse transcriptase 
inhibitor . 

30 

In another more preferred embodiment, the HIV reverse 
transcriptase inhibitor is selected from AZT, 3TC, 
rescriptor, ddl, ddC, efavirenz, and d4T and the protease 
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inhibitor is selected from saquinavir, ritonavir, indinavir, 
VX-478, nelfinavir, KNI-272, CGP-61755, and U-103017. 

In an even more preferred embodiment, the HIV reverse 
5 transcriptase inhibitor is selected from AZT, rescriptor, 
efavirenz, and 3TC and the protease inhibitor is selected 
from saquinavir, ritonavir, indinavir, and nelfinavir. 

In a still further preferred embodiment, the nucleoside 
10 reverse transcriptase inhibitor is AZT. 

In another still further preferred embodiment, the HIV 
reverse transcriptase inhibitor is efavirenz. 

15 In another still further preferred embodiment, the 

protease inhibitor is indinavir. 



In a fifth embodiment, the present invention provides a 
pharmaceutical kit useful for the treatment of HIV infection, 
20 which comprises a therapeutically effective amount of: 

(a) a compound of Formula (I); and, 

(b) at least one compound selected from the group 
consisting of HIV reverse transcriptase inhibitors and HIV 
protease inhibitors, in one or more sterile containers. 

25 

In a sixth embodiment, the present invention provides a 
novel method of inhibiting HIV present in a body fluid sample 
which comprises treating the body fluid sample with an 
effective amount of a compound of Formula (I) . 

30 

In a seventh embodiment, the present invention to 
provides a novel a kit or container comprising a compound of 
formula (I) in an amount effective for use as a standard or 
reagent in a test or assay for determining the ability of a 
35 potential pharmaceutical to inhibit HIV reverse 
transcriptase, HIV growth, or both. 



-30- 



WO 00/00478 PCT/US99/1.4395 

DEFINITIONS 

As used herein, the following terms and expressions have 
the indicated meanings . It will be appreciated that the 
compounds of the present invention contain an asymmetrically 
5 substituted carbon atom, and may be isolated in optically 
active or racemic forms. It is well known in the art how to 
prepare optically active forms, such as by resolution of 
racemic forms or by synthesis, from optically active starting 
materials. All chiral, diastereomeric, racemic forms and all 
10 geometric isomeric forms of a structure are intended, unless 
the specific stereochemistry or isomer form is specifically 
indicated. 

The processes of the present invention are contemplated 
to be practiced on at least a multigram scale, kilogram 

15 scale, multikilogram scale, or industrial scale. Multigram 
scale, as used herein, is preferably the scale wherein at 
least one starting material is present in 10 grams or more, 
more preferably at least 50 grams or more, even more 
preferably at least 100 grams or more. Multikilogram scale, 

20 as used herein, is intended to mean the scale wherein more 
than one kilogram of at least one starting material is used. 
Industrial scale as used herein is intended to mean a scale 
which is other than a laboratory scale and which is 
sufficient to supply product sufficient for either clinical 

25 tests or distribution to consumers. 

The reactions of the synthetic methods claimed herein 
may be, as noted herein, carried out in the presence of a 
suitable base, said suitable base being any of a variety of 
bases, the presence of which in the reaction facilitates the 

30 synthesis of the desired product. Suitable bases may be 
selected by one of skill in the art of organic synthesis. 
Suitable bases include, but are not intended to be limited 
to, inorganic bases such as alkali metal, alkali earth metal, 
thallium, and ammonium hydroxides, alkoxides, phosphates, and 

35 carbonates, such as sodium hydroxide, potassium hydroxide, 
sodium carbonate, potassium carbonate, cesium carbonate, 
thallium hydroxide, thallium carbonate, tetra-n-butylammonium 
carbonate, and ammonium hydroxide. Suitable bases also 
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include organic bases, including but not limited to aromatic 
and aliphatic amines, such as pyridine; trialkyl amines such 
as tri ethyl amine, N,N-diisopropylethylamine, 
N, N-diethylcyclohexylamine , N, N-dimethylcyclohexylamine, 
5 N,N,N' -triethylenediamine, N,N-dimethyloctylamine; 
1, 5-diazabicyclo[4.3 .0]non-5-ene (DBN) ; 
1, 4-diazabicyclo[2 .2 .2] octane (DABCO) ; 
1, 8-diazabicyclo[5.4 . 0] undec-7-ene (DBU) ; 

tetramethylethylenediamine (TMEDA) ; and substituted pyridines 

10 such as N,N- dime thy laminopyridine (DMAP) , 

4-pyrrolidinopyridine, 4-piperidinopyridine . 

Suitable halogenated solvents include: carbon 
tetrachloride , bromodichlorome thane, dibromochlorome thane, 
br omo form, chloroform, br omo chl or ome thane , dibr omome thane , 

15 butyl chloride, di chl or ome thane, tetrachloroethylene, 
trichloroethylene, 1, 1, 1-trichloroethane, 1,1,2- 
trichloroethane, 1, 1-dichloroethane, 2-chloropropane, 
hexaf luorobenzene, 1,2, 4-trichlorobenzene, o-dichlorobenzene, 
chlorobenzene, or f luorobenzene. 

20 Suitable ether solvents include, but are not intended to 

be limited to, dimethoxymethane, tetrahydrofuran, 1,3- 
dioxane, 1,4-dioxane, furan, diethyl ether, ethylene glycol 
dimethyl ether, ethylene glycol diethyl ether, diethylene 
glycol dimethyl ether, diethylene glycol diethyl ether, 

25 triethylene glycol dimethyl ether, or t -butyl methyl ether. 

Suitable protic solvents may include, by way of example 
and without limitation, water, methanol, ethanol, 2- 
nitroethanol, 2-f luoroethanol, 2, 2, 2-trif luoroethanol, 
ethylene glycol, 1-propanol, 2-propanol, 2-methoxyethanol, 1- 

30 butanol, 2-butanol, i-butyl alcohol, t-butyl alcohol, 2- 
ethoxyethanol, diethylene glycol, 1-, 2-, or 3- pentanol, 
neo-pentyl alcohol, t-pentyl alcohol, diethylene glycol 
monomethyl ether, diethylene glycol monoethyl ether, 
cyclohexanol, anisole, benzyl alcohol, phenol, or glycerol. 

35 Suitable aprotic solvents may include, by way of example 

and without limitation, tetrahydrofuran (THF) , 
dimethyl f ormamide ( DMF ) , dime thyl ace tamide ( DMAC ) , 1,3- 
dimethyl-3 ,4,5, 6-tetrahydro-2 ( 1H) -pyrimidinone (DMPU) , 1,3- 
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dimethyl -2 -imidazolidinone (DMI) , N-methylpyrrolidinone 
(NMP) , formamide, N-methylacetamide, N-methylf ormamide, 
acetonitrile, dimethyl sulfoxide, propionitrile, ethyl 
formate, methyl acetate, hexachloroacetone, acetone, ethyl 
5 methyl ketone, ethyl acetate, sulfolane, N,N- 

dime thy lpropionamide , te tramethylurea , nitrome thane , 
nitrobenzene, or hexamethylphosphoramide. 

Suitable hydrocarbon solvents include, but are not 
intended to be limited to, benzene, cyclohexane, pentane, 
10 hexane, toluene, cycloheptane, methylcyclohexane, heptane, 

ethylbenzene, m-, o-, or p-xylene, octane, indane, nonane, or 
naphthalene . 

As used herein, the term "amine protecting group" (or 
"N-protected" ) refers to any group known in the art of 

15 organic synthesis for the protection of amine groups. As 

used herein, the term "amine protecting group reagent" refers 
to any reagent known in the art of organic synthesis for the 
protection of amine groups which may be reacted with an amine 
to provide an amine protected with an amine protecting group. 

20 Such amine protecting groups include those listed in Greene 

and Wuts, "Protective Groups in Organic Synthesis" John Wiley 
& Sons, New York (1991) and "The Peptides: Analysis, 
Synthesis, Biology, Vol. 3, Academic Press, New York (1981), 
the disclosure of which is hereby incorporated by reference. 

25 Examples of amine protecting groups include, but are not 
limited to, the following: 1) acyl types such as formyl, 
trifluoroacetyl, phthalyl, and p-toluenesulfonyl; 2) aromatic 
carbamate types such as benzyloxycarbonyl (Cbz) and 
substituted benzyloxycarbonyls , 1- (p-biphenyl ) -1- 

30 methylethoxycarbonyl, and 9-f luorenylmethyloxycarbonyl 
(Fmoc) ; 3) aliphatic carbamate types such as tert- 
bu tyloxycarbony 1 ( Boc ) , e thoxycarbonyl , 

diisopropylmethoxycarbonyl, and allyloxycarbonyl ; 4) cyclic 
alkyl carbamate types such as cyclopentyloxycarbonyl and 
35 adamantyloxycarbonyl; 5) alkyl types such as triphenylmethyl 
(trityl) and benzyl; 6) trialkylsilane such as 
trimethylsilane; and 7) thiol containing types such as 
phenyl thiocarbonyl and dithiasuccinoyl . 
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Amine protecting groups may include, but are not limited 
to the following: 2, 7-di-t-butyl- [9- (10, 10-dioxo-10, 10, 10, 10- 
tetrahydrothio-xanthyl) ]methyloxycarbonyl ; 2-trimethylsilyl- 
ethyloxycarbonyl; 2-phenylethyloxycarbonyl; 1, l-dimethyl-2 , 2- 
5 dibromoethyloxycarbonyl ; 1-methyl-l- ( 4-biphenylyl ) - 
ethyl oxycarbonyl; benzyloxycarbonyl; p-nitrobenzyl- 
oxycarbonyl ; 2- (p- toluenesulf onyl ) ethyloxy-carbonyl ; 
m-chloro-p-acyloxybenzyloxycarbonyl; 5-benzyisoxazolyl- 
me thyloxycarbonyl ; p- ( dihydroxyboryl ) benzyloxycarbonyl ; 

10 m-ni trophenyl oxycarbonyl ; o-ni trobenzyl oxycarbonyl ; 

3 , 5-dimethoxybenzyloxycarbonyl ; 3 , 4 -dime thoxy- 6 -ni trobenzyl - 
oxycarbonyl; N ' -p- toluenesulf onylaminocarbonyl ; t-amyloxy- 
carbonyl; p-decyloxybenzyloxycarbonyl; diisopropylmethyloxy- 
carbonyl ; 2,2 -dimethoxycarbonylvinyloxycarbonyl ; di ( 2 - 

15 pyridyl ) methyloxycarbonyl ; 2 -furanylme thyloxycarbonyl ; 

phthalimide; dithiasuccinimide; 2 , 5-dimethylpyrrole; benzyl; 
5 -dibenzylsuberyl ; tr iphenylmethyl ; benzylidene ; 
diphenylmethylene; or methanesulf onamide. 

As used herein, "alkyl" is intended to include both 

20 branched and straight-chain saturated aliphatic hydrocarbon 
groups having the specified number of carbon atoms; for 
example, "Ci-g alkyl" denotes alkyl having 1 to 6 carbon 
atoms, ie. methyl, ethyl, propyl, butyl, pentyl, hexyl, and 
branched isomers therin. . Examples of alkyls include, but 

25 are not limited to, methyl, ethyl, n-propyl, i-propyl, 

n-butyl, i-butyl, s-butyl, t-butyl, i-pentyl, n-pentyl, and 
s-pentyl. "Haloalkyl" is intended to include both branched 
and straight-chain saturated aliphatic hydrocarbon groups 
having the specified number of carbon atoms, substituted with 

30 1 or more halogen (for example -C V F W where v = 1 to 3 and w = 
1 to (2v+l)). Examples of haloalkyl include, but are not 
limited to, trif luoromethyl, trichloromethyl , 
pentaf luoroethyl , pentachloroethyl , 2,2, 2 - trif luoroethyl , 
heptaf luoropropyl, and heptachloropropyl . "Alkoxy" 

35 represents an alkyl group as defined above with the indicated 
number of carbon atoms attached through an oxygen bridge. 
Examples of alkoxy include, but are not limited to, methoxy, 
ethoxy, n-propoxy, i-propoxy, n-butoxy, s-butoxy, t-butoxy, 
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n-pentoxy, and s-pentoxy. "Cycloalkyl" is intended to 
include saturated ring groups, such as cyclopropyl, 
cyclobutyl, cyclopentyl, or cyclohexyl. "Alkenyl" is 
intended to include hydrocarbon chains of either a straight 
5 or branched configuration and one or more unsaturated 

carbon-carbon bonds which may occur in any stable point along 
the chain, such as ethenyl, propenyl, butenyl and the like. 
"Alkynyl" is intended to include hydrocarbon chains of either 
a straight or branched configuration and one or more triple 

10 carbon-carbon bonds which may occur in any stable point along 
the chain, such as ethynyl, propynyl, butynyl and the like. 

"Halo" or "halogen" as used herein refers to fluoro, 
chloro, bromo and iodo. "Counterion" is used to represent a 
small, negatively charged species such as chloride, bromide, 

15 hydroxide, acetate, sulfate and the like. 

As used herein, "aryl" or "aromatic residue" is intended 
to mean an aromatic moiety containing the specified number of 
carbon atoms, such as phenyl or naphthyl. As used herein, 
"carbocycle" or "carbocyclic residue" is intended to mean any 

20 stable 3- to 7- membered monocyclic or bicyclic or 7- to 14- 
membered bicyclic or tricyclic carbon ring, which may be 
saturated or partially unsaturated. Examples of such 
carbocyles include, but are not limited to, cyclopropyl, 
cyclopentyl, cyclohexyl, phenyl, biphenyl, naphthyl, indanyl, 

25 adamantyl, or tetrahydronaphthyl (tetralin) . 

As used herein, the term "heterocycle" or ''heterocyclic 
system" is intended to mean a stable 5- to 6- membered 
monocyclic heterocyclic ring which is saturated partially 
unsaturated or unsaturated (aromatic), and which consists of 

30 carbon atoms and from 1 to 3 heteroatoms independently 
selected from the group consisting of N, O and S. The 
nitrogen and sulfur heteroatoms may optionally be oxidized. 
The heterocyclic ring may be attached to its pendant group at 
any heteroatom or carbon atom which results in a stable 

35 structure. The heterocyclic rings described herein may be 
substituted on carbon or on a nitrogen atom if the resulting 
compound is stable. If specifically noted, a nitrogen in the 
heterocycle may optionally be quaternized. It is preferred 



-35- 



WO 00/00478 



PCT/US99/14395 



that when the total number of S and O atoms in the 
heterocycle exceeds one, then these heteroatoms are not . 
adjacent to one another. It is preferred that the total 
number of S and O atoms in the heterocycle is not more than 
5 one. 

As used herein, the term "aromatic heterocyclic system" 
is intended to mean a stable 5- to 6~ membered monocyclic 
heterocyclic aromatic ring which consists of carbon atoms and 
from 1 to 3 heterotams independently selected from the group 
10 consisting of N, 0 and S. It is preferred that the total 
number of S and 0 atoms in the aromatic heterocycle is not 
more than one. 

Examples of heterocycles include, but are not limited 
to, 2-pyrrolidonyl, 2H-pyrrolyl, 4-piperidonyl, 6H-1,2,5- 
15 thiadiazinyl, 2H, 6H-1, 5, 2-dithiazinyl, furanyl, furazanyl, 
imidazolidinyl , imidazolinyl , imidazolyl , isoxazolyl , 
morpholinyl, oxadiazolyl, 1, 2, 3-oxadiazolyl, 1,2,4- 
oxadiazolyl , 1,2, 5 -oxadiazolyl, 1,3, 4 -oxadiazolyl , 
oxazolidinyl. , oxazolyl, piperazinyl, piperidinyl, 
20 pteridinyl, piperidonyl, 4-piperidonyl, piperonyl, 

pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, 
pyrazolinyl, pyrazolyl, pyridazinyl, pyridinyl, pyridyl, 
pyrimidinyl, pyrrolidinyl, pyrrolinyl, pyrrolyl, 
tetrahydro furanyl, 6H-1, 2 , 5- thiadiazinyl, 1, 2, 3-thiadiazolyl, 
25 1,2,4-thiadiazolyl, 1,2, 5-thiadiazolyl, 1, 3 , 4-thiadiazolyl, 
thiazolyl , thienyl , thienothiazolyl , thienooxazolyl , 
thienoimidazolyl , thiophenyl , triazinyl , 1,2, 3 - triazolyl , 
1,2,4-triazolyl, 1,2, 5-triazolyl, and 1, 3 , 4-triazolyl . 
Preferred heterocycles include, but are not limited to, 
30 pyridinyl, furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, 
and oxazolidinyl. Also included are fused ring and spiro 
compounds containing, for example, the above heterocycles. 

As used herein, "HIV reverse transcriptase 
inhibitor" is intended to refer to both nucleoside and non- 
35 nucleoside inhibitors of HIV reverse transcriptase (RT) . 
Examples of nucleoside RT inhibitors include, but are not 
limited to, AZT, ddC, ddl, d4T, and 3TC. Examples of non- 
nucleoside RT inhibitors include, but are not limited to, 
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efavirenz (DuPont Merck) , rescriptor (delavirdine, Pharmacia 
and Upjohn), viviradine (Pharmacia and Upjohn U90152S) , 
PNU142721 (Pharmacia and Upjohn), TIBO derivatives, BI-RG- 
587, nevirapine, L-697,661, LY 73497, and Ro 18,893 (Roche). 
5 As used herein, "HIV protease inhibitor" is intended to 

refer to compounds which inhibit HIV protease. Examples 
include, but are not limited, saquinavir (Roche, Ro31-8959), 
ritonavir (Abbott, ABT-538) , indinavir (Merck, MK-639) , VX- 
478 (Vertex/Glaxo Wellcome), nelfinavir (Agouron, AG-1343) , 

10 KNI-272 (Japan Energy) , CGP-61755 (Ciba-Geigy) , DMP450 
(DuPont Merck), and U-103017 (Pharmacia and Upjohn). 
Additional examples include the cyclic protease inhibitors 
disclosed in WO93/07128, W094/19329, WO94/22840, and PCT 
Application Number US96/03426 and the protease inhibitors 

15 disclosed in WO94/04993, W095/33464, W096/28,418, and 
W096/28,464. 

As used herein, "pharmaceutically acceptable salts" 
refer to derivatives of the disclosed compounds wherein the 
parent compound is modified by making acid or base salts 

20 thereof. Examples of pharmaceutically acceptable salts 
include, but are not limited to, mineral or organic acid 
salts of basic residues such as amines; alkali or organic 
salts of acidic residues such as carboxylic acids; and the 
like. The pharmaceutically acceptable salts include the 

25 conventional non-toxic salts or the quaternary ammonium salts 
of the parent compound formed, for example, from non-toxic 
inorganic or organic acids. For example/ such conventional 
non-toxic salts include those derived from inorganic acids 
such as hydrochloric, hydrobromic, sulfuric, sulfamic, 

30 phosphoric, nitric and the like; and the salts prepared from 
organic acids such as acetic, propionic, succinic, glycolic, 
stearic, lactic, malic, tartaric, citric, ascorbic, pamoic, 
maleic, hydroxymaleic , phenylacetic, glutamic, benzoic, 
salicylic, sulfanilic, 2-acetoxybenzoic, fumaric, 

35 toluenesulfonic, methanesulf onic, ethane disulfonic, oxalic, 
isethionic, and the like. 

The pharmaceutically acceptable salts of the present 
invention can be synthesized from the parent compound which 
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contains a basic or acidic moiety by conventional chemical 
methods. Generally, such salts can be prepared by reacting 
the free acid or base forms of these compounds with a 
stoichiometric amount of the appropriate base or acid in 
5 water or in an organic solvent, or in a mixture of the two; 
generally, nonaqueous media like ether, ethyl acetate, 
ethanol, isopropanol, or acetonitrile are preferred. Lists 
of suitable salts are found in Remington's Pharmaceutical 
Sciences, 17th ed. , Mack Publishing Company, Easton, PA, 
10 1985, p. 1418, the disclosure of which is hereby incorporated 
by reference. 

The phrase "pharmaceutically acceptable" is employed 
herein to refer to those compounds, materials, compositions, 
and/or dosage forms which are, within the scope of sound 
15 medical judgment, suitable for use in contact with the 
tissues of human beings and animals without excessive 
toxicity, irritation, allergic response, or other problem or 
complication commensurate with a reasonable benefit/risk 
ratio . 

20 "Prodrugs" are intended to include any covalently bonded 

carriers which release the active parent drug according to 
formula (I) or other formulas or compounds of the present 
invention in vivo when such prodrug is administered to a 
mammalian subject. Prodrugs of a compound of the present 

25 invention, for example formula (I), are prepared by modifying 
functional groups present in the compound in such a way that 
the modifications are cleaved, either in routine manipulation 
or in vivo, to the parent compound. Prodrugs include 
compounds of the present invention wherein the hydroxy or 

30 amino group is bonded to any group that, when the prodrug is 
administered to a mammalian subject, cleaves to form a free 
hydroxyl or free amino, respectively. Examples of prodrugs 
include, but are not limited to, acetate, formate and 
benzoate derivatives of alcohol and amine functional groups 

35 in the compounds of the present invention, and the like. 

"Stable compound" and "stable structure" are meant to 
indicate a compound that is sufficiently robust to survive 
isolation to a useful degree of purity from a reaction 
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mixture, and formulation into an efficacious therapeutic 
agent. Only stable compounds are contempleted by the present 
invention. 

"Substituted" is intended to indicate that one or more 
5 hydrogens on the atom indicated in the expression using 

"substituted" is replaced with a selection from the indicated 
group (s), provided that the indicated atom's normal valency 
is not exceeded, and that the substitution results in a 
stable compound. When a substituent is keto (i.e., =0) 

10 group, then 2 hydrogens on the atom are replaced. 

"Therapeutically effective amount" is intended to 
include an amount of a compound of the present invention or 
an amount of the combination of compounds claimed effective 
to inhibit HIV infection or treat the symptoms of HIV 

15 infection in a host. The combination of compounds is 

preferably a synergistic combination. Synergy, as described 
for example by Chou and Talalay, Adv. Enzyme Regul. 22:27-55 
(1984), occurs when the effect (in this case, inhibition of 
HIV replication) of the compounds when administered in 

20 combination is greater than the additive effect of the 

compounds when administered alone as a single agent. In 
general, a synergistic effect is most clearly demonstrated at 
suboptimal concentrations of the compounds . Synergy can be 
in terms of lower cytotoxicity, increased antiviral effect, 

25 or some other beneficial effect of the combination compared 
with the individual components. 

SYNTHESIS 

The compounds of the present invention can be prepared 
30 in a number of ways well known to one skilled in the art of 
organic synthesis. The compounds of the present invention 
can be synthesized using the methods described below, 
together with synthetic methods known in the art of synthetic 
organic chemistry, or variations thereon as appreciated by 
35 those skilled in the art. Preferred methods include but are 
not limited to those methods described below. Each of the 
references cited below are hereby incorporated herein by 
reference. 



-39- 



WO 00/00478 



PCT/US99/14395 



The following abbreviations are used herein: 





cycPr 


cyclopropyl 


5 


ACN 


acetonitrile 




AcOH 


acetic acid 




CAN 


eerie airinionium nit"yat*p 




DCE 


dichl or oe thane 




DIBAL-H 


diisobutvlaluminum hvdridp 


10 


DIPEA 


di i j?ODTnnvl pt~Vtvl ^mS tip 




DMAP 


4 — dimpfhvl ami nnnvri Hitip 






IV/ XV UJLiuti UXiy J. I. (JxlUcUU.JLU.fci 






ecnyx acecace 




EtOH 


ethyl alcohol 


15 


MCPBA 


m-chloroperoxybenzoic acid 




PMBC1 


p-methoxybenzyl chloride 




pyr 


pyridine 




SEMC1 


2 , - ( trimethylsilyl) ethoxymethyl chloride 




TEA 


triethyl amine 


20 


TFA 


trif luoroacetic acid 




THF 


tetrahydrofuran 



In the Schemes which follow: C f is shown as a CF3 group, 
but could be any one of the presently described R 1 groups; G 
25 represents R 3 , R 3a , R 3b , or R 3c or any combination of these 
groups . 

Scheme 1 illustrates a method for making 3,3- 
disubstituted-3 # 4-dihydroquinoxalin-2-ones starting from an 

30 appropriately substituted ortho-phenylenediamine. The 
phenylenediamine is stirred with condensed hexafluoro- 
propylene oxide to form compounds of formula 1*. after which 
the cyclic amide moiety of 1 is protected, for example with 
SEM, to form compounds of formula 2. Addition of 

35 appropriately substituted organome tallies, R 2 M, provide the 
3,3-disubstituted compounds 3. Treatment with base is 
followed by the addition of an appropriately substituted 
alkyl halide, R^r, to form compounds of formula 4. The 
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give compounds of the present 



SCHEME 1 



G v^^ NH 2 Hexaf luoropropylene oxide G v < ^^N. cp 3 

M —— — M T 



\^NH 2 NaHC0 3 , ether ^^n^O 

H 




SCHEME la 



10 



X -V\L NH 2 Hexaf luoropropylene oxide X' W ^ N< *T CF3 

Y *Z^NH 2 NaHC0 3 , ether Y *Z^N^O 

H 

In 



Scheme la illustrates a method, analogous to Scheme 1, 
of making derivatives to tetrahydroquinoxalinone compounds of 
formula 5 wherein W, X, Y, and/or Z are nitrogen. 

15 
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1 



Scheme 2 illustrates the acylation of 3,4-dihydro- 
quinoxalin-2-ones . Treatment of compounds of formula 3, as 
can be prepared by Scheme 1, with base is followed by the 
addition of an appropriately substituted chloroformate, 
R 12 C02C1 to form compounds of formula 6. The product 6 is 
deprotected to give compounds of formula 7. 



SCHEME 3 




H 
9 
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10 



15 



In analogous fashion to Scheme 2, treatment of a 
compound of formula 3 with base followed by an appropriately- 
substituted sulfonyl chloride, R 12 SC>2Cl, provide protected 
compounds 8, as shown in Scheme 3. The product is 
deprotected to give compounds of formula 9. 

Analogous to Schemes 2 and 3, Scheme 4 describes the 
preparation of amides, 10, from acid chlorides R 12 C0C1. 
In an alternative route to the synthesis of 3,4- 
dihydroquinoxalin-2-ones, as shown in Scheme 5, a substituted 
quinoxalin-2-one, 1, can be O-protected to form a compound of 
formula 12 . The addition of an organometallic reagent R 2 M 
followed by the quenching of the resulting anion with a 
chloroformate can produce compounds of formula 13. The 
deprotection of a compound 13 will result in compounds of 
formula 7. 



SCHEME 4 




3 



10 




12 




H 



11 
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SCHEME 5 




7 



5 Scheme 6 illustrates yet another route for the 

preparation of compounds of the present invention. N-oxide 
compound 15 can provide a substrate for the addition of 
organometallic species R 2 M, followed by the reductive cleavage 
of the resulting N-hydroxy compound to form compounds of 
10 formula 17. Subsequent substitution at the 4-position by R 1 
radicals is performed as previously described. 

Compounds the present invention that are thioamides can 
be prepared as illustrated in Sceme 7 by treating the 
15 corresponding amides with either Lawesson^ reagent [2,4- 
bis (4-methoxyphenyl) -1, 3-dithia-2 , 4-diphosphetane-2, 4- 
disulfide] or phosphorous pentasulf ide. 
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N Y CF 3 

SEM 



NaCNBH 3 , AcOH, MeOH 



mCPBA, CH 2 C1 2 



0 

N - -CF 3 



SEM 



15 




H 

N - ^CF 3 



x 

SEM 



14 



R 2 M, THF 



OH 



SEM 



16 



Zn, AcOH 




n 

17 



H 



2 



SEM 



R 1 Br, t BuOK, THF 




R 1 , 

T*CF 3 
SEM 



18 



BF 3 .Et 2 0, CH 2 C1 2 



R 1 

N- R^ 



TO 

H 

11 



X' 
1 



IX: 



N 
H 



SCHEME 7 



Lawesson's Reagent 



C f 
S 



One isomer of a compound of Formula (I) may display 
10 superior activity compared with the other. Thus, both of the 
following stereochemistries, (la) and (lb), are considered to 
be a part of the present invention. 
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(la) (lb) 
When required, separation of the racemic material can be 
5 achieved by HPLC using a chiral column or by a resolution 
using a resolving agent such as camphonic chloride as in 
Steven D. Young, et al, Antimicrobial Agents and . 
Chemotheraphy, 1995, 2602-2605. A chiral compound of Formula 
(I) may also be directly synthesized using a chiral catalyst 
10 or a chiral ligand, e.g. Andrew S. Thompson, et al, Tet. 

lett. 1995, 36, 8937-8940. In addition, separation may be 
achieved by selective cystallization, optionally in the 
presence of a chiral acid or base thereby forming a chiral 
salt. 

15 Other features of the invention will become apparent in 

the course of the following descriptions of exemplary 
embodiments which are given for illustration of the invention 
and are not intended to be limiting thereof. 

Examples 

Abbreviations used in the Examples are defined as 
follows: anal, for combustion analysis, "g" for gram or 
grams, HRMS for high resolution mass spectrometry, "mg" for 
milligram or milligrams, n mL" for milliliter or milliliters, 
"mmol" for millimole or millimoles, "h" for hour or hours, 
"HPLC" for high performance liquid chromatography, "M" for 
molar, "min" for minute or minutes, "MHz" for megahertz, "MS" 
for mass spectroscopy, "TLC" for thin layer chromatography. 

For further clarification of the stereochemistry, in 
compounds with stereochemistry designated as "rel- (3S, 5S) " 
the 3-substituent is cis to the 5-trif luoromethyl group while 
in compounds with stereochemistry designated as "rel- (3R, 5S) " 
the 3-substituent is trans to the 5-trif luoromethyl group. 
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EXAMPLE 1 

Preparation of 4- (cyclopropylmethyl) -3- (2-cyclopropylethynyl) 
-3- (trif luoromethyl) -3, 4-dihydro-quinoxalin-2 (1H) -one. 



5 




Step A: Preparation of compound of formula 1 wherein G = H 

To a slurry of 1, 2 -phenyl enedi amine (10.8 g, 100 mmol) in 
ether (200 mL) at room temperature was added sodium 
bicarbonate (25.4 g, 300 mmol) followed by the condensation 
of hexafluoropropylene oxide (21 g, 120 mmol) and the 
resulting reaction mixture was allowed to stir at room 
temperature for 3 hours. The reaction mixture is diluted 
with water (500 mL) and extracted with EtOAc (3x200 mL) . The 
combined EtOAc extracts were dried over anhydrous Na2SC>4 and 
concentrated in vacuo to provide 19.3 g of compound of 
formula 1 (21.4 g theoretical, 90%). !h NMR (300 MHz, 
CD3COCD3) 5 11.67 (br s, 1H), 7.93 (m, 1H) , 7.75(m, 1H) , 7.46 (m, 
2H). 19f NMR (282 MHz, CD3COCD3) 5 -70.93(s, 3F) . High 
resolution mass spec: calculated for C9H6N2OF3 (M+H) + : 
215.0423; found: 215.0432. 

Step B: Preparation of compound of formula 2 wherein G = H 
25 

To a solution of quinoxalin-2-one of formula 1 (5.64 g, 26.3 
mmol) in DMF (120 mL) at room temperature was added 
diisopropylethylamine (18.32 mL, 105.2 mmol) followed by 
SEMC1 (9.28 mL, 52.6 mmol) and the resulting reaction mixture 
30 was allowed to stir at room temperature for 14 hours. The 
reaction mixture is poured onto IN HC1 and extracted with 
ether (3x100 mL) . The combined ether extracts were dried 
over anhydrous Na 2 SC>4 and concentrated in vacuo. 
Chromatography (Si02, 10% EtOAc-hexanes eluant) provided 8.15 



10 



15 



20 
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g of compound of formula 2 (9.05 g theoretical, 90%). 3-H NMR 
(300 MHz, CDC1 3 ) 8 8.02 (m, 1H) , 7.74(m, 2H) , 7.48 (m, 1H) , 
5.77(s, 2H), 3.74(t, J= 8Hz, 2H) , 0.98(t, J = 8Hz, 2H) , 
0.01(s, 9H) . 19f NMR (282 MHz, CDCI3) 8 -61.53 s, 3F) . Mass 
5 spec. (NH3-CI) : 345(M+H)+ (54.6%), 317 (100%). 

Step C: Preparation of compound of formula 3 wherein G = H, 
R 2 = cyclopropylacetylene 

10 To a solution of cyclopropylacetylene (23.4 mL, 106.2 mmol) 

in THF (150 mL) at 0°C was added nBuLi (59 mL, 94.4 mmol) and 
the resulting reaction mixture was allowed to stir at 0°C for 
30 minutes. Thereafter the reaction mixture was cannulated 
to stirred solution of quinoxalinone of formula 2 (8.15 g, 

15 23.6 mmol) in THF (300 mL) at -78°C. The dry ice bath is 

removed and the reaction mixture is stirred for an additional 
20 minutes. The reaction mixture is poured onto saturated 
NH4CI and extracted with ether (3x100 mL) and the combined 
ether extracts were dried over anhydrous Na2S04 and 

20 concentrated in vacuo. Chromatography (SiC>2, 10% EtOAc- 
hexanes eluant) provided 8.95 g of compound of formula 3, 
(9.68 g theoretical, 92%). *H NMR (300 MHz, CDCI3) 8 7.36m, 
1H), 7.26(m, 1H), 7.08(m, 2H) , 6.91(m, 1H) , 5.52(d, J = 11Hz, 
1H), 5.30(d, J = 11Hz, 1H), 3.61(t, J= 8Hz, 2H) , 1.38 (m, 

25 1H), 0.93(t, J = 8Hz, 2H) , 0.85 (m, 2H) , 0.54 (m f 2H) . 19 F NMR 
(282 MHz, CDCI3) 8 -75.22(s, 3F) . Mass spec. (NH3-CI) : 
411(M+H) + , 5.2%, 383 (100%). 

gtep D: Preparation of compound of formula 4 wherein G = H, 
30 R 2 = cyclopropylacetylene and R 1 == cyclopropylmethyl 

To a solution of protected quinoxalinone of formula 3 (123 
mg, 0.3 mmol) in DMF (4 mL) at room temperature was added 
tBuOK in THF (1.5 mL, 1.5 mmol) was added cyclopropylmethyl 
35 bromide (290 Jll, 3.0 mmol) and the resulting reaction mixture 
was allowed to stir at 80°C for 14 hours. The reaction 
mixture is poured onto water and extracted with ether (3x50 
mL) and the combined ether extracts were dried over anhydrous 
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Na2S04 and concentrated in vacuo. Chromatography (Si02/ 10% 
EtOAc-hexanes eluant) provided 69 mg of compound of formula 
4, (139 mg theoretical, 50%). % NMR (300 MHz, CDC1 3 ) 8 

7.42 (m, 1H), 7.12 (m, 1H) , 7.02(m, 1H) , 6.94 (m, 1H) , 5.94 (d, J* 
5 = 11Hz, 1H), 5.05(d, J= 11Hz, 1H) , 3.9(m, 1H) , 3.68(t, J = 
8Hz, 2H), 3.45(m, 1H) , 1.42 (m, 1H) , 1.2 (m, 1H) , 0.9(m, 6H) , 
0.6(m, 1H), 0.45(m, 1H) , 0.35(m, 2H) , 0.01(s, 9H) . Mass 
spec. (NH3-CI): 465(M+H) + , 50%, 437 (90%), 335 (M-SEM+H+, 
100%) . 

10 

gtep g: 

To a solution of the alkylated quinoxalinone of formula 4 (69 
mg, 0.15 mmol) in CH2CI2 (1 mL) at room temperature was added 
BF 3 .Et 2 0 (95 |1L, 0.75 mmol) and the resulting reaction mixture 

15 was allowed to stir at room temperature for 20 minutes. The 
reaction mixture was poured onto saturated NaHC03 and 
extracted with CH2CI2 (3x25 mL) and the combined CH 2 C1 2 
extracts were dried over anhydrous Na2SC>4 and concentrated in 
vacuo. The residue was taken up in MeOH (1 mL) and 15% NaOH 

20 (IraL) was added to the reaction and the resulting reaction 
mixture was allowed to stir at room temperature for 10 
minutes. The reaction mixture was poured onto water and 
extracted with CH2CI2 (3x25 mL) and the combined CH2CI2 
extracts were dried over anhydrous Na2S04 and concentrated in 

25 vacuo. Chromatography (Si0 2 , 10% EtOAc-hexanes eluant) 

provided 41 mg of the title compound, (50 mg theoretical, 
82%). lH NMR (300 MHz , CDCI3) 5 9.46(br s, 1H) , 7 . 1 (m, 1H) , 
6.95(m, 1H), 6.85(m, 2H) , 3.87(dd, J = 4, 15Hz, 1H) , 3.35(dd, 
J = 8, 15Hz), 1.4 (m, 1H) , 1 . 2 (m, 1H) , 0.9 (m, 4H) , 0.6(m, 1H) , 

30 0.4(m, 3H) . 19p NMR (282 MHz, CDCI3) 5 -73.38(s, 3F) . High 
resolution mass spec: calculated for CibH 18 N20F3 (M+H) + : 
335.1371; found: 335.1371. 



EXAMPLE 2 

35 Preparation of 4- (methyl) -3- (2-cycloprapylethynyl) -3- 
(trif luoramethyl) -3,4 -dihydro-quinoxalin-2 ( 1H ) -one. 
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The title compound was prepared in a manner similar to 



5 the product of Example 1, except that in Step D methyl iodide 
was used instead of cyclopropylmethyl bromide: ^-H NMR (300 
MHz, CDC1 3 ) 5 8.75(br s, 1H) , 7.1(m, 1H) , 6.85<m, 3H) # 3.25(s, 

3H), 1.4 (m, 1H), 0.85 (m, 4H) . High resolution mass spec: 
calculated for C15H14N2OF3 (M+H) + : 295.1058; found: 295.1073. 



Preparation of S-tn-butyD-a-ttrifluoramethyD-S^-dihydro- 
quinoxalin-2 (1H) -one. 



The title compound was prepared in a manner similar to 
the product of Example 1, except that in Step C n-butyl 
magnesium chloride was used instead of lithium cyclopropyl 
20 acetylide: 3-H NMR (300 MHz, CDCI3) 5 8.8(br s, 1H) , 6.9 (m, 

1H), 6.75(m, 3H), 4.05(s, 1H) , 2.2(m, 1H) , 1.85(m, 2H) , 
1.35 (m, 2H) , 0.9 (m, 3H) . High resolution mass spec: 
calculated for C13H16N2OF3 (M+H) + : 273.1214; found: 273.1210. 

25 EXAMPLE 4 

Preparation of 4- (methyl) -3- (n-butyl) -3- (trif luoramethyl) - 
3 , 4 -dihydro-quinoxalin-2 ( 1H) -one • 



10 



EXAMPLE 3 



H 



15 




<fH 3 




H 



30 
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The title compound was prepared in a manner similar to 
the product of Example 1, except that in Step C n-butyl 
magnesium chloride was used instead of lithium cyclopropyl 
acetylide and in Step D methyl iodide was used instead of 
cyclopropylmethyl bromide: ^-H NMR (300 MHz, CDCI3) 5 8.85 (br 

s, 1H) , 7.05 (m, 1H), 6.8(m, 3H) , 2.95 (s, 3H) , 2.65(m, 2H) , 
2. l(m, 1H) , 1.4 (m, 4H) , 0.95 (m, 3H) . High resolution mass 
spec: calculated for C14H18N2OF5 (M+H) + : 287.1371; found: 
287.1362. 

EXAMPLE 5 

Preparation of 3- (2-cyclopropylethynyl) -3- (trif luoromethyl) - 
3 , 4 -dihydro-quinoxalin-2 ( 1H) -one . 



15 




The title compound was prepared in a manner similar to 
the product of Example 1, Step C: *H NMR (300 MHz, CDCI3) 5 

9.0(br s, 1H), 7.0(m, 1H) , 6.85(m, 2H) , 6.8(m, 1H) , 4.45{br 
20 s, 1H) , 1.4 {m, 1H) , 0.8-0.6(m, 4H) . 19 F NMR (282 MHz, CDCI3) 
8 -77.13 (s, 3F) . High resolution mass spec: calculated for 
C14H11N2OF5 (M) + : 280.0823; found: 280.0828. 

EXAMPLE 6 

25 Preparation of 3- (allyl) -3- (trif luoromethyl) -3,4-dihydro- 
quinoxalin-2 (1H) -one. 




The title compound was prepared in a manner similar to 
30 the product of Example 1, except that in Step C allyl 

magnesium bromide was used instead of lithium cyclopropyl 
acetylide: ^H NMR (300 MHz, CDCI3) 5 8.25(br s, 1H) , 6.95(m, 
1H), 6.75(m, 3H), 5.85(m, 1H) , 5.25(m, 2H) , 4.2(brs, 1H) , 
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3. l(m, 1H), 2.65{m, 1H) . l^F NMR (282 MHz, CDCI3) 5 -71.16(s, 
3F) . High resolution mass spec: calculated for C12H12N2OF3 
(M+H) + : 257.0901; found: 257.0898. 



5 EXAMPLE 7 

Preparation of 4- (allyl) -3- (2-cyclopropylethynyl) -3 
(trif luoromethyl) -3 # 4-dihydro-quinoxalin-2 (1H) -one. 




H 

10 

The title compound was prepared in a manner similar to 
the product of Example 1, except that in Step D allyl iodide 
was used instead of cyclopropylmethyl bromide: ^H NMR (300 
MHz, CDCI3) 8 9.4(br s, 1H) , 7.0(m, 1H) , 6.8(m, 3H) , 5.8(m, 

15 1H), 5.2(111, 2H), 4.6(m, 1H) , 4.2(m, 1H) , 1.4{m, 1H) , 0.9(111, 
4H) . 19 F NMR (282 MHz, CDCI3) 8 -74.49(s, 3F) . High 
resolution mass spec: calculated for C17H16N2OF3 (M+H) + : 
321.1214; found: 321.1198. 

20 EXAMPLE 8 

Preparation of 4-(benzyl)-3-(2-cyclopropylethynyl)-3- 
(trif luoromethyl) -3,4-dihydro-quinoxalin-2 (1H) -one. 




The title compound was prepared in a manner similar to 
the product of Example 1, except that in Step D benzyl 
bromide was used instead of cyclopropylmethyl bromide: ^-H NMR 
(300 MHz, CDCI3) 8 8.85(br s, 1H) , 7.3 (m, 5H) , 7.25(m, 1H) , 

30 6.8(m, 3H), 5.3 (d, J = 11Hz, 1H) , 4.6(d, J = 11Hz, 1H) , 

1.35(m, 1H), 0.8(m, 2H) , 0 . 6 (m, 2H) . l^F NMR (282 MHz, CDCl 3 ) 
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6 -78.08(s, 3F) . High resolution mass spec: calculated for 
C21H18N2OF5 (M+H) + : 371.1371; found: 371.1365. 

EXAMPLE 9 

Preparation of 4- (cyclopropylmethyl) -3- (allyl) -3- 
(trif luoramethyl) -3 # 4-dihydro-guinoxalin-2 (1H) -one. 



The title compound was prepared in a manner similar to 
the product of Example 1, except that in Step C allyl 
magnesium bromide was used instead of lithium cyclopropyl 
acetylide: X H NMR (300 MHz, CDCI3) 8 8.35(br s, 1H) , 7.1(M, 
2H), 6.85 (m, 1H) , 6.75 (m, 1H) , 5.9cm, 1H) , 5.25(m, 2H) , 
3.45(M, 2H), 3.2(111, 1H) , 2.8(M, 1H) , 1.0 (m, 1H) , 0.7 (m, 1H) , 
0.55 (m, 1H), 0.3 (m, 2H) . 19 F NMR (282 MHz, CDCI3) 5 -70.22 (s, 
3F) . High resolution mass spec: calculated for Ci6Hi 8 N 2 OF3 
(M+H) + : 311.1371; found: 311.1325. 

EXAMPLE 10 

Preparation of 4- (propargyl ) -3- (2-cyclopropylethynyl) -3- 
(trif luoramethyl) -3, 4-dihydro-quinoxalin-2 (1H) -one. 



The title compound was prepared in a manner similar to 
the product of Example 1, except that in Step D propargyl 
bromide was used instead of cyclopropylmethyl bromide: 1 H NMR 
(300 MHz, CDCI3) 5 9.35(br s, 1H) , 7.15(m, 2H) , 6.95(m, 2H) , 
4.6(dd, J = 2,18Hz, 1H) , 4.4(dd, J=2,18Hz, 1H) , 2.25(t, J = 
2Hz, 1H), 1.4(m, 1H) , 0.9(m, 4H) . Anal. (C17H13N2OF3) Calcd: 





H 
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C, 64.15; H, 4.126; N, 8.80; Found: C, 64.23; H, 4.00; N, 
8.61. 

EXAMPLE 11 

5 Preparation of 4- (cyclopropylethyl) -3- (2-cyclopropylethynyl) - 
3- ( trif luorome thy 1 ) -3 , 4 - dihydr o - qu inoxal in- 2 ( 1H) -one . 




10 The title compound was prepared in a manner similar to 

the product of Example 1, except that in Step D 
cyclopropylethyl bromide was used instead of 

cyclopropylmethyl bromide: ^-H NMR (300 MHz, CDCI3) 5 9.2 (br s, 
1H) , 7.0 (m, 1H), 6.8 (M, 3H) , 4.0(m, 1H) , 3 . 65 (m, 1H) , 1.6- 
15 1.35 (m, 3H), 0.9 (m, 3H) , 0.7 (m, 1H) , 0.45 (m, 1H) , 0.1 (m, 1H) . 
Anal. (Ci9H 19 N 2 OF 3 ) Calcd: C, 65.51; H, 5.507; N, 8.04; F, 
16.36; Found: C, 65.23; H, 5.51; N, 8.05; F, 15.97. 



20 EXAMPLE 12 

Preparation of 4- (isopropyl) -3- (2-cycloprqpylethynyl) -3- 
(trif luoramethyl) -3,4-dihydro-quinoxalin-2 (1H) -one. 




25 

The title compound was prepared in a manner similar to 
the product of Example 1, except that in Step D isopropyl 
iodide was used instead of cyclopropylmethyl bromide: NMR 
(300 MHz , CDCI3) 8 8.4 (br s, 1H) , 7.05(m, 1H) , 7.0 (m, 1H) , 

30 6.9(m, 1H) , 6.8(m, 1H) , 4.6 (p, J = 7Hz, 1H) , 1.45 (d, J 7Hz, 
3H), l-4(m # 1H), 1.2(d, J - 7Hz, 3H) , 0.9(m, 4H) . High 

-54- 



WO 00/00478 



PCT/US99/14395 



resolution mass spec: calculated for C17H18N2OF3 {M+H) + : 
323.1371; found: 323.1364. 

EXAMPLE 13 

5 Preparation of 6- (f luoro) -4- (allyl) -3- (n-butyl) -3- 
( trif luoramethyl ) -3 , 4 -dihydro-quinoxalin-2 ( 1H) -one . 




10 The title compound was prepared in a manner similar to 

the product of Example 1, except that in Step A 4-f luoro-1 , 2- 
phenylenedi amine was used instead of 1, 2-phenylenediamine, in 
Step C nbutyl magnesium bromide was used instead of lithium 
cyclopropylmethyl acetylide and in Step D allyl iodide was 

15 used instead of cyclopropylmethyl bromide: 1 H NMR (300 MHz, 
CDCI3) 5 9.2(br s, 1H), 6.65(111, 1H) , 6.5(m, 2H) , 5.8(m, 1H) , 

5.35 (m, 2H), 4.0 (m, 2H) , 2 . 65 (m, 1H) , 2.0(m, 1H) , 1.4 (m, 4H) , 
0.95 (m, 3H) . 19 F NMR (282 MHz, CDCI3) 5 -73.60(s, 3F) , 

-147.85(s, IF). High resolution mass spec: calculated for 
20 Ci 6 Hi 8 NOF 4 (M) + : 330.1335; found: 330.1332. 

EXAMPLE 14 

Preparation of 6-(fluoro)-4-(allyl)-3-(2-cyclopropylethynyl)- 
3- (trif luoromethyl) -3 # 4-dihydro-quinoxalin-2 (1H) -one. 




H 



The title compound was prepared in a manner similar to 
the product of Example 1, except that in Step D allyl iodide 
30 was used instead of cyclopropylmethyl bromide: !h NMR (300 
MHz, CDCI3) 8 9.65{br s, 1H) , 6.6(m, 1H) , 6.5(m, 2H) , 5.8(m, 
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1H), 5.2(m, 2H), 4.6(10, 1H) , 4. Km, 1H) , 1.4 (m, 1H) , 0.9(m, 
4H) . 19 F NMR (282 MHz, CDC1 3 ) 8 -74.62(s, 3F) , -117.46(s, 

IF). High resolution mass spec: calculated for C17H15N2OF4 

(M+H) + : 339.1120; found: 339.1143. 

5 

EXAMPLE 15 

Preparation of 6-(fluoro)-4-(cyclqpropylmethyl)-3-(2- 
cyclopropylethynyl) -3- (trif luoromethyl) -3, 4-dihydro- 
guinoxalin-2 ( 1H) -one . 

10 




The title compound was prepared in a manner similar to 
the product of Example 1: ^-H NMR (300 MHz , CDCI3) 8 9.0 (br s, 

15 1H), 6.75 (m, 2H) , 6.55 (m, 1H) , 3 . 8 (m, 1H) , 3.35 (m, 1H) , 

1.4 (m, 1H), 1.15 (m, 1H), 0.9 (m, 4H) , 0.6 (m, 1H) , 0.5 (m, 1H) , 
0.35 (m, 2H) . 19 F NMR (282 MHz, CDCI3) S -74.34 (s, 3F) , 

-117.47(s, IF). Anal. (Ci 8 Hi 6 N 2 OF4 1/2H 2 0) Calcd: C, 59.83; H, 
4.74; N, 7.75; Found: C, 59.56; H, 4.61; N, 7.37. 

20 

EXAMPLE 16 

Preparation of 6~(fluoro)-4-(cyclopropylmethyl)-3-(n-butyl)- 
3 - ( trif luoromethyl ) - 3 , 4 - dihydr o - quinoxa 1 in- 2 ( 1H) -one • 



25 




The title compound was prepared in a manner similar to 
the product of Example 1, except that in Step C nbutyl 
magnesium bromide was used instead of lithium 
30 cylcopropylmethyl acetylide: ^-H NMR (300 MHz, CDCI3) 8 96.6 (br 

s, 1H), 6.7{m, 2H), 6.5(m, 1H) , 3.45 (m, 1H) , 3.15(m, 1H) , 
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2.75 (m, 1H), 1.9 (m, 1H) , 1.75(m, 1H) , 1.4(m, 3H) , 1.05(m, 
1H), 0.95 (m, 3H), 0.65 (m, 2H) , 0.35 (m, 2H) . 19 F NMR (282 
MHz, CDC1 3 ) 5 -73.36(s, 3F), -117.79(s, IF). Anal. 
(C17H20N2OF4) Calcd: C, 59.30; H, 5.85; N, 8.145; Found: C, 
5 58.98; H, 5.73; N, 7.90. 

EXAMPLE 17 

Preparation of 6- (chloro) -4- (cyclopropylmethyl) -3- (2- 
cyclopropylethynyl ) -3- (trif luoromethyl) -3, 4-dihydro- 
10 <xainoxalin-2(lH)-one. 



The title compound was prepared in a manner similar to 
15 the product of Example 1, except that in Step A 4-chloro-l, 2- 
phenylenediamine was used instead of 1, 2 -phenyl enedi amine: 
!h NMR (300 MHz, CDCI3) 8 9.5(br s, 1H) , 6.9 (m, 1H) , 6.8(m, 

2H), 1.4(m, 1H), 1.2(m, 1H) , 0.95(m, 4H) , 0.6(m, 1H) , 0.5(m, 
1H), 0.35(m, 2H) . 19 F NMR (282 MHz, CDCI3) 5 -71.80(s, 3F) . 
20 Anal. (Ci8Hi 6 N 2 OClF 3 ) Calcd: C, 58.62; H, 4.37; N, 7.606; F, 

15.45; CI, 9.61; Found: C, 58.27; H, 4.39; N, 7.46; F, 15.83; 
CI, 9.62. 

EXAMPLE 18 

25 Preparation of 6-(chloro)-4-(isobutyl)-3-(2- 

cyclopropylethynyl) -3- (trif luoromethyl) -3, 4-dihydro- 
quinoxalin-2 ( 1H) -one . 




H 



30 



H 
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10 



15 



20 



25 



The title compound was prepared in a manner similar to 
the product of Example 1, except that in Step D isoamyl 
bromide was used instead of cyclopropylmethyl bromide: ^-H NMR 
(300 MHz, CDC1 3 ) 6 9.5 (br s, 1H) , 6.8 (m, 2H) , 6.7 (m, 1H) , 

3.9(m, 1H), 3.6(m, 1H) , 1.7 (m, 1H) , 1.6 (M, 1H) , 1.4 (m, 2H) , 
0.95{d, J" = 7Hz, 3H), 0.9{d, J= 1Hz, 3H) , 0.9-0.8 (m, 4H) . 
19 F NMR (282 MHz, CDCI3) 8 -71.67(s, 3F) . Anal. 

(C19H20N2OCIF3) Calcd: C, 59.30; H, 5.248; N, 7.289; F, 14.81; 
CI, 9.21; Found: C, 59.12; H, 5.19; N, 7.04; F, 15.09; CI, 
9.22. 

EXAMPLE 19 

Preparation of 6- (chloro) -4- (allyl) -3- (2-cyclopropylethynyl) - 
3- (trif luoromethyl) -3, 4-dihydro-quinoxalin-2 (1H) -one. 



The title compound was prepared in a manner similar to 
the product of Example 1, except that in Step D allyl iodide 
was used instead of cyclopropylmethyl bromide: % NMR (300 
MHz, CDCI3) 8 9.65(br s, 1H) , 6.8(m, 2H) , 6.75(m, 1H) , 5.8(m, 

1H), 5.3 (m, 2H), 4.6(m, 1H) , 4.1 (m, 1H) , 1.4 (m, 1H) , 0.9(m, 
4H) . 19 F NMR (282 MHz, CDCI3) 8 -71.88 (s, 3F) . Anal. 
(C17H14N2OCIF3) Calcd: C, 57.56; H, 3.987; N, 7.906; F, 16.07; 
CI, 9.99; Found: C, 57.87; H, 4.25; N, 7.61; F, 15.93; CI, 
9.82. 



Preparation of 6- (chloro) -4- (cyclopropylmethyl) -3- 
(phenethyl) -3- (trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) - 
one. 




EXAMPLE 20 
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CI. 




Nv V! ,CH2CH2Ph 



The title compound was prepared in a manner similar to 
the product of Example 1, except that in Step C phenethyl 
magnesium bromide was used instead of lithium 
cyclopropylmethyl acetylide: !h NMR (300 MHz, CDCI3) 5 8.9 (br 
s, 1H), 7.25(m, 5H), 7 . ) (m, 1H) , 6.8(m, 1H) , 6.65<m, 1H) , 
3.5(m, 1H), 3.3 (m, 1H) , 3.0(m,2H), 2.75(m, 1H) , 2.3 (m, 1H) , 
1.1 (m, 1H), 0.8 (m, 2H) , 0.4 (m, 2H) . High resolution mass 
spec: calculated for C 2 iH2oN 2 OF 3 Cl (M) + : 408.1216; found: 
408.1197. 

EXAMPLE 21 

Preparation of 6- (chloro) -4- (allyl) -3- (phenethyl) -3- 
(trif luoromethyl) -3,4-aihydxo-quinoxalin-2 (1H) -one. 



The title compound was prepared in a manner similar to 
the product of Example 1, except that in Step C phenethyl 
magnesium bromide was used instead of lithium 
cyclopropylmethyl acetylide and in Step D allyl iodide was 
used instead of cyclopropylmethyl bromide: !h NMR (300 MHz, 
CDCI3) 5 9.5(br s, 1H), 7.25(111, 2H) , 6.8(m, 1H) , 5.9(m, 1H) , 
5.3 (m, 1H), 5.)(m, 1H) , 4.3 (m, 1H) , 4.1 (m, 1H) , 3.1(m, 1H) , 
2.9-2.8(m, 2H), 2.3 (m, 1H) . Anal. (C20H18N2OCIF3) Calcd: C, 
60.84; H, 4.605; N, 7.105; F, 14.44; CI, 8.989; Found: C, 
61.39; H, 4.83; N, 6.68; F, 14.25; CI, 8.89. 
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EXAMPLE 22 

Preparation of 6- (methoxy) -4- (cyclopropylmethyl) -3- (2- 
cyc lopropy lethynyl ) - 3 - ( t r i f luorome thy 1 ) - 3 , 4 -dihydro- 
quinoxalin-2 (1H) -one. 




The title compound was prepared in a manner similar to 
the product of Example 1, except that in Step A 4-methoxy- 
10 1, 2 -phenyl enedi amine was used instead of 1,2- 

phenylenedi amine: ^-H NMR (300 MHz, CDCI3) 8 8.95(br s, 1H) , 

6.8(m, 1H), 6.6 (m, 1H) , 6.4 (M, 1H) , 3.9(m, 1H) , 3.8(m, 3H) , 
3.4(m, 1H) , 1.4 (m, 1H) , 1.2 (m, 1H) , 0.9 (m, 4H) , 0.6 (m, 1H) , 
0.45(m, 1H), 0.35(m, 2H) . 19 F NMR (282 MHz, CDCI3) 5 

15 -73.19(s, 3F) . Anal. (C 19 Hi9N 2 02F3) Calcd: C, 62.63; H, 

5.266; N, 7.698; F, 15.64; Found: C, 62.17; H, 5.36; N, 7.20; 
F, 14.79. 

EXAMPLE 23 

20 Preparation of 6- (methoxy) -4- (allyl) -3- (2- 

cyclopropylethynyl) -3- ( trif luoromethyl) -3, 4-dihydro- 
quinoxalin-2 ( 1H) -one . 




The title compound was prepared in a manner similar to 
the product of Example 1, except that in Step D allyl iodide 
was used instead of cyclopropylmethyl bromide: NMR (300 
MHz , CDCI3) 8 9.0(br s, 1H) , 6.7(m, 1H) , 6.35(m, 2H) , 5.8(m, 

30 1H), 5.2 (m, 2H) , 4.6 (m, 1H) , 4 . 1 (M, lH),3.8(s, 3H) , 1.4 (m, 

1H), 0.95(m, 4H) . ^F NMR (282 MHz, CDCI3) 8 -73.44(s, 3F) . 
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Anal. (C18H17N2O2F3) Calcd: C, 61.71; H, 4.89; N, 8.006; F, 
16.27; Found: C, 62.34; H, 4.94; N, 7.81; F, 15.00. 

EXAMPLE 24 

5 Preparation of 4 - ( eye lop ropy lmethyl ) - 3 - ( 1 -propyny 1 ) - 3 - 
(trif luoromethyl) -3,4- dihydro- quinoxal in- 2 ( 1H) -one . 




10 The title compound was prepared in a manner similar to 

the product of Example 1, except that in Step C lithium 
propyne was used instead of lithium cylocpropylmethyl 
acetylide: % NMR (300 MHz, CDCI3) 5 8.1(br s, 1H) , 7.1 (m, 

1H), 6.9(m, 1H) , 6.8(m, 1H) , 6.75(m, 1H) , 3.85(m, 1H) , 3.4(m, 
15 1H), 2.)(s, 3H), 1.4(m, 1H) , 0 . 6 (m, 1H) , 0 . 45 (m, 1H) , 0.35(m, 
2H) . 19 F NMR (282 MHz, CDCI3) 5 -71.16(s, 3F) . High 

resolution mass spec: calculated for C16H16N2OF3 
(M+H) + : 309 . 1214 ; found: 309 . 1224 . 

20 EXAMPLE 25 

Preparation of 4 - ( allyl ) - 3 - ( 1-propynyl ) - 3 - ( trif luoromethyl ) - 
3, 4-dihydro-quinoxalin-2 ( 1H) -one . 




25 

The title compound was prepared in a manner similar to 
the product of Example 1, except that in Step C lithium 
propyne was used instead of lithium eye lopropy lmethyl 
acetylide and in Step D allyl iodide was used instead of 
30 eye lopropy lmethyl bromide: 1h NMR (300 MHz, CDCI3) 5 8.4 (br s, 
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1H), 7.0 (m, 1H), 6.8 (m, 3H) , 5.8(10, 1H) , 5.2 (m, 2H) , 4.6(111, 
1H), 4.2(m, 1H0, 2.0(3, 3H) . 19 F NMR (282 MHz, CDCI3) 8 

-71.79(s, 3F) . High resolution mass spec: calculated for 
C15H14N2OF3 (M+H) + : 295.1058; found: 295.1056. 

5 

EXAMPLE 26 

Preparation of 4- (ethoxycarbonyl) -3- (2-cyclopropylethynyl) 
-3-{trifluoromethyl)-3 / 4-dihydro-quinoxalin-2 (1H) -one. 




10 H 

Step A: Preparation of compound of formula 6 wherein G = H, 
R 2 = cyclopropylacetylene and R 1 = COOEt 

15 To a solution of protected quinoxalinone of formula 3. as 

prepared in step C in Example 1 (147 mg, 0.42 mmol) in THF 
(1.5 mL) at -78°C was added nBuLi (0.31 mL, 0.5 mmol) and 
stirred for 5 minutes. Thereafter ethyl chloroformate (80 
|tlL, 0.84. mmol) was added to the reaction mixture which was 

20 allowed to warm to room temperature and stir for an hour. 
The reaction mixture was poured onto saturated ammonium 
chloride and extracted with ether (3x25 mL) and the combined 
ether extracts were dried over anhydrous Na2SC>4 and 
concentrated in vacuo. Chromatography (SiC>2, 10% EtOAc- 

25 hexanes eluant) provided 122 mg of compound of formula 6, 

(202 mg theoretical, 60%). NMR (300 MHz, CDCI3) 8 7.46(m, 

1H), 7.30 (m, 1H), 7.15(m, 2H) , 5.82(d, J = 11Hz, 1H) , 5.15(d, 
J= 11Hz, 1H), 4.4(m, 2H), 3.7(m, 2H) , 1.4(m, 4H) , 0.9(m, 
6H), 0.01(s, 9H) . 19 F NMR (282 MHz, CDCI3) 8 -73.06(s, 3F) . 

30 Mass spec. (NH3-CI) : 483(M+H + , 100%). 

Step B: 

To a solution of the acylated quinoxalinone of formula 6 (84 
mg, 0.17 mmol) in CH2CI2 (1 mL) at room temperature was added 
35 LiBF4 (1M in ACN, 0.85 mL, 0.85 mmol) and the resulting 
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reaction mixture was heated to reflux for 14 hours. The 
reaction mixture was poured onto saturated water and 
extracted with ether (3x25 mL) and the combined ether 
extracts were dried over anhydrous Na2SC>4 and concentrated in 
5 vacuo. Chromatography (Si02, 20% EtOAc-hexanes eluant) 

followed by a PTLC (Si0 2 , 5% EtOAc-CH 2 Cl2 eluant) provided 15 
mg of the title compound, (60 mg theoretical, 25%). NMR 
(300 MHz, CDCI3) 5 8.06(br s, 1H) , 7.35(m, 1H) , 7.05(m, 2H) , 

6.8(m, 1H) , 4.37 (m, 2H) , 1.4 (m, 4H) , 0.9 (m, 4H) . 19 F NMR 
10 (282 MHz , CDCI3) 5 -73.55(s, 3F) . High resolution mass spec: 
calculated for C17H15N2O3F3 (M+H) + : 353.1113; found: 353.1093. 

Example 26A 

Preparation of 4- (ethoxycarbonyl) -3- (2-cyclopropylethynyl) 
15 - 3 - ( tr i f luoramethyl ) - 3 , 4 -dihydro-quinoxalin- 2 ( 1H) -one . 




Step A : Preparation of compound of formula 12 wherein G = H. 

20 

To a solution of the quinoxalinone of formula 1 as prepared 
in step A in Example 1 (3.55 g, 16.59 mmol) in DMF (35 mL) at 
room temperature was added silver carbonate (13.74 g, 49.7 
mmol) follwed by PMBC1 (2.48 mL, 18.25 mmol) and the 

25 resulting reaction mixture was allowed to stir at room 

temperature for 14 hours protected from light by aluminum 
foil. The reaction mixture was filtered through Celite and 
the filterate washed with water. The organic layers were 
dried over anhydrous Na2S04 and concentrated in vacuo. 

30 Chromatography (Si02, 5% EtOAc-hexanes) provided 1.28 g of 
compound of formula 12, (5.54 g theoretical, 23%) . ^H NMR 
(300 MHz, CDCI3) 5 8.2(m, 1H) , 7.9(m, 1H) , 7.8(m, 1H) , 7.46(d, 

J = 9Hz, 2H), 6.93 (d, J= 9Hz, 2H) , 5.59(s, 2H) , 3.81(s, 3H) . 
19 F NMR (282 MHz, CDCI3) 5 -68.38(s, 3F) . High resolution 
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mass spec: calculated for C17H14N2O2F3 (M+H) + : 335.1007; found: 
335.1011. 

Step B: Preparation of compound of formula 13 wherein G = H, 
5 R 2 = cyclopropylacetylene and R 1 = COOEt 

To a solution of cyclopropylacetylene (297 fiL, 2.25 mmol) in 
THF (5 mL) at 0°C was added nBuLi (1.25 mL, 2 mmol) and the 
resulting reaction mixture was allowed to stir at 0°C for 30 

10 minutes. Thereafter the reaction mixture was cannulated to 
stirred solution of quinoxalinone of formula 12 (167 mg, 0.5 
mmol) in THF (2.5 mL) at -78°C. The dry ice bath is removed 
and the reaction mixture is allowed to warm up as it stirred 
for an hour. Nal (300 mg, 2 mmol) was added to the reaction 

15 mixture and the resulting reaction mixture was allowed to 
stir at room temperature for 10 minutes. Thereafter ethyl 
chloroformate (478 p.L, 5 mmol) was added to the reaction 
mixture was stirred for an additional 10 minutes. The 
reaction mixture is poured onto saturated NH4CI and extracted 

20 with ether (3x50 mL) and the combined ether extracts were 
dried over anhydrous Na2SC>4 and concentrated in vacuo. 
Chromatography (SiC>2, 10% EtOAc-hexanes eluant) provided 78 mg 
of compound of formula 13, (236 mg theoretical, 33%) !h NMR 
(300 MHz, CDCI3) 5 7.37(d, J = 9Hz, 2H) , 7.35(m, 1H) , 7.2(m, 

25 1H), 7.15(m, 2H) , 6.9(d, J = 9Hz, 2H) , 6.90(d, J = 12Hz, 1H) , 
5.26(d, J = 12Hz, 1H), 4.35(m, 2H) , 3.81(s, 1H) , 1.37(t, J = 
7Hz, 3H), 1.25(m, 1H) , 0.8(m, 2H) , 0.6(m, 2H) . Mass spec. 
(NH3-CI) : 473(M+H) + (20%), 353 (M-PMB+H+' 100%) . 

30 Step C: 

To a stirred solution of the PMB protected quinoxalinone of 
formula 13 (28 mg, 0.06 mmol) in CH 3 CN:H 2 0 (9:1) at room 
temperature was added CAN (162 mg, 0.30 mmol) and the 
resulting reaction mixture was allowed to stir at room 
35 temperature for one hour. The reaction mixture was poured 
onto water and extracted with EtOAc (3x25 mL) and the 
combined EtOAc extracts were dried over anhydrous Na2SC>4 and 
concentrated in vacuo. Chromatography (Si02, 20% EtOAc- 
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hexanes eluant) provided 16 mg of the title compound, (21 mg 
theoretical, 76%). NMR (300 MHz, CDC1 3 ) 8 8.06(br s, 1H) , 

7.35(m, 1H), 7.05(m, 2H) , 6.8(m, 1H) , 4.37(m, 2H) , 1.4<m, 
4H), 0.9(ro, 4H) . 19 F NMR (282 MHz, CDCI3) 5 -73.55(s, 3F) . 
5 High resolution mass spec: calculated for C17H15N2O3F3 (M+H) + : 
353.1113; found: 353.1093. 



EXAMPLE 27 

Preparation of 4- (isopropoxycarbonyl) -3- (2- 
1 0 cyclopropylethynyl ) - 3 - ( t rif luoromethyl ) - 3 , 4 -dihydro- 
quinoxalin-2 (1H) -one. 




15 The title compound was prepared in a manner similar to 

the product of Example 26, except that in Step A isopropyl 
chloroformate was used instead of ethyl chlorof ormate : ^-H NMR 
(300 MHz, CDCI3) 5 8.4(br s, 1H) , 7.35(m,lH), 7.15(m, 1H) , 
6.8(m, 1H), 5.15(p, J= 7Hz, 1H) , 1.45(m, 1H) , 1.4(d, J = 

20 7Hz, 3Hz, 3H), 1.35(d, J = 7Hz, 3H) , 0.85(m, 4H) . 19 F NMR 

(282 MHz, CDCI3) 5 -73.46(s, 3F) . High resolution mass spec: 
calculated for C18H18N2O3F3 (M+H) + : 367.1269; found: 367.1286. 

EXAMPLE 28 

25 Preparation of 4- (propen-2-yl-oxycarbonyl) -3- (2- 

cyclopropylethynyl) -3- (trif luoromethyl) -3 , 4-dihydro- 
quinoxalin-2 (1H) -one - 




WO 00/00478 PCTAJS99/1 4395 

The title compound was prepared in a manner similar to 
the product of Example 26, except that in Step A isopropenyl 
chloroformate was used instead of ethyl chlorof ormate: 1 H NMR 
(300 MHz, CDC1 3 ) 5 8.6(br s, 1H) , 7.4(m, 1H) , 7.15(m, 2H) , 

5 6.85<m, 1H), 4.85(4.87(d, J = 2Hz, 1H) , 4.78(d ; J= 2Hz, 1H) , 
2.05(s, 3H), 1.4(m, 1H) , 0.85(m, 4H) . NMR (282 MHz, 

CDCI3) 8 -73.60(s, 3F) . High resolution mass spec: calculated 
for Ci8H 16 N 2 0 3 F3 (M+H) + : 365.1113; found: 365.1100. 



10 EXAMPLE 29 

Preparation of 4-(isobutoxycarbonyl)-3-(2-cyclopropylethynyl) 
-3- (trif luoromethyl) -3 # 4-dihydro-quinoxalin-2 (1H) -one. 



25 




15 

The title compound was prepared in a manner similar to 
the product of Example 26, except that in Step A isobutyl 
chloroformate was used instead of ethyl chloroformate: !h NMR 
(300 MHz, CDCI3) 5 8.6(br s, 1H) , 7.3(m, 1H) , 7.15(m, 1H) , 

20 6.85(m f 1H) , 4.2(dd, J= 7,3Hz, 1H) , 3.95(dd, J = 7,3Hz, 1H) , 
2.1(p, J = 7Hz, 1H), 1.4(m, 1H) , 0.95(d, J= 3Hz, 3H) , 0.9(d, 
J = 3Hz, 3H) , 0.85 (m, 4H) . NMR (282 MHz , CDCI3) 8 

-73.49 (s, 3F) . High resolution mass spec: calculated for 
C19H20N2O3F3 (M+H) + : 381.1426; found: 381.1445. 



EXAMPLE 30 

Preparation of 4- (n-butoxycarbonyl) -3- (2-cyclopropylethynyl) 
-3-(trifluoramethyl)-3 # 4-dihydro-quinoxalin-2(lH) -one. 
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The title compound was prepared in a manner similar to 
the product of Example 26, except that in Step A nbutyl 
chloroformate was used instead of ethyl chlorof ormate : *H NMR 
5 (300 MHz, CDC1 3 ) 5 8.65(br s, 1H) , 7.3 (m, 1H) , 7.1(m, 2H) , 

6.85 (m, 1H) , 4.4 (m, 1H) , 4.2 (m, 1H) , 1.65(m, 2H) , 1.45(m, 
2H), 1.4 (m, 1H), 0.95 (t, J = 5Hz, 3H) , 0.85 (m, 4H) . ^F NMR 
(282 MHz, CDCI3) 5 -73.53 (s, 3F) . High resolution mass spec: 

calculated for C19H20N2O3F3 (M+H) + : 381.1426; found: 381.1421. 

10 

EXAMPLE 31 

Preparation of 4- (allyloxycarbonyl) -3- (2-cyclopropylethynyl) 
-3- (trif luoromethyl) -3, 4-dihydro-quinoxalin-2 ( 1H) -one. 




The title compound was prepared in a manner similar to 
the product of Example 26, except that in Step A allyl 
chlorof ormate was used instead of ethyl chloroformate: ^-H NMR 
20 (300 MHz, CDCI3) 5 8.95(br s, 1H) , 7.3 (m, 1H) , 7.15(m, 2H) , 

6.85(m, 1H) , 6.0(m, 1H) , 5.45-5.3 (m, 2H) , 4.9-4.7(m, 1H) , 
1.4(m, 1H), 0.85(M, 4H) . l^F NMR (282 MHz, CDCI3) 5 -73.57(s, 
3F) . High resolution mass spec: calculated for C3.8H16N2O3F3 
(M+H) + : 365.1113; found: 365.1119. 

25 

EXAMPLE 32 

Preparation of 4- (benzyloxycarbonyl) -3- (2-cyclopropylethynyl) 
-3- (trif luoromethyl) -3,4-dihydro-quinoxalin-2 (1H) -one. 



30 
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The title compound was prepared in a manner similar to 
the product of Example 26, except that in Step A benzyl 
chloroformate was used instead of ethyl chlorof ormate : % NMR 
(300 MHz, CDC1 3 ) 5 8.6(br s, 1H) , 7.4(m, 5H) , 7.3 (m, 1H) , 

7.15(m, 2H), 6.85(, 1H) , 5.45-5.2(m, 3H) , 1.35(m, 1H) , 
0.75(m, 4H) . 19 F NMR (282 MHz, CDCI3) 5 -73.54(s, 3F) . High 
resolution mass spec: calculated for C22H18N2O3F3 (M+H) + : 
415.1284; found: 415.1269. 

EXAMPLE 33 

Preparation of 4- (n-propylsulf onyl) -3- (2-cyclopropylethynyl) 
-3- (trif luoromethyl) -3,4-aihydro-quinoxalin-2 (1H) -one. 



15 




The title compound was prepared in a manner similar to 
the product of Example 40, except that in Step A 
n-propylsulfonyl chloride was used instead of 
isopropylsulfonyl chloride: 1 H NMR (300 MHz, CDCI3) 8 8.1 (br 

s, 1H), 7.4(m, 1H) , 7.2(m, 1H) , 7.15(m, 1H) , 6.85(M, 1H) , 
3.65(m, 1H), 3.3(m, 1H) , 2.0(m, 2H) , 1.45(m, 1H) , l.l(t, J = 
7Hz, 3H), 0.9(m, 4H) . ^F NMR (282 MHz, CDCI3 ) 8 -73.17(s, 
3F) . High resolution mass spec: calculated for C17H18N2O3F3S 
(M+H) + : 387.0990; found: 387.0996. 

EXAMPLE 34 

Preparation of 4- (phenylcarbonyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3, 4-dihydro-quinoxalin-2 (1H) -one. 

30 
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The title compound was prepared in a manner similar to 
the product of Example 37, except that in Step A benzoyl 
chloride was used instead of isobutyryl chloride: 1 H NMR (300 
MHz , CDC1 3 ) 5 8.2(br s, 1H) , 7.55 (m, 2H) , 7.45(m, 1H) , 7.3(m, 

5 2H), 7.)(m, 1H), 6.85 (M, 1H) , 6.75 (m, 1H) , 6.9 (m, 1H) , 

1.35(m, 1H) , 0.8(m, 4H) . 19 F NMR (282 MHz, CDCI3) 8 -72.16(s, 
3F) . High resolution mass spec: calculated for C21H16N2O2F3 
(M+H) + : 385.1163; found: 385.1184. 

10 EXAMPLE 35 

Preparation of 4- (neopentyl-oxycarbonyl) -3- (2- 
cyclopropylethynyl) -3- (trif luoromethyl) -3, 4-dihydro- 
quinoxalin-2 (1H) -one. 



15 




The title compound was prepared in a manner similar to 
the product of Example 26, except that in Step A neopentyl 
chloroformate was used instead of ethyl chlorof ormate: ^H NMR 
20 (300 MHz , CDCI3) 5 8.55(br s, 1H) , 7.3 (m, 1H) , 7.15(m, 2H) , 

6.85(m, 1H), 4.3(d, J = 11Hz, 1H) , 3.8(d, J = 11Hz, 1H) , 
1.4(m, 1H), 1.0(s, 9H), 0.85(m, 4H) . 19 F NMR (282 MHz, CDCI3) 
8 -73.42 (s, 3F) . High resolution mass spec: calculated for 
C20H22N2O3F3 (M+H) + : 395.1582; found: 395.1587. 

25 

EXAMPLE 36 

Preparation of 4- (2-propynyl-oxycarbonyl) -3- (2- 
cyclopropylethynyl) -3- (trif luoromethyl) -3,4-aihydro- 
quinoxalin-2 ( 1H) -one . 

30 
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The title compound was prepared in a manner similar to 
the product of Example 26, except that in Step A propargyl 
chloroformate was used instead of ethyl chlorof ormate : !h NMR 
(300 MHz , CDC1 3 ) 8 9.0(br s, 1H) , 7.35(10, 1H) , 7.15(m, 2H) , 
6.9 {m, 1H), 4.95(dd, J* = 2,13Hz, 1H) , 4.85(dd, J = 2,13Hz, 
1H), 2.95(t, J = 2Hz, 1H), 1.4 (m, 1H) , 0.85(m, 4H) . 19p NMR 
(282 MHz, CDCI3) 5 -73.62(3, 3F) . Anal. (C17H13N2O3F3 ) Calcd: 
C, 59.637; H, 3.626; N, 7.73; F, 15.76; Found: C, 60.18; N, 
3.84, N, 7.38; F, 15.66. 

EXAMPLE 37 

Preparation of 4- (isopropylcarbonyl) -3- (2- 
cyclopropylethynyl) -3- (trif luoromethyl) -3, 4-dihydro- 
quinoxalin-2 (1H) -one . 




ste P A: Preparation of compound of formula 10 wherein G = H, 
r2 - cyclopropylacetylene and R 1 = COiPr 

To a solution of protected quinoxalinone of formula 3 as 
prepared in step C in Example 1 (250 mg, 0.61 mmol) in THF 
(2.5 mL) at -78°C was added nBuLi (0.53 mL, 0.85 mmol) 
followed by isobutyryl chloride (0.15 mL, 1.46 mmol) and the 
resulting reaction mixture was allowed to stir for an hour 
with warming to room temperature. The reaction mixture is 
poured onto saturated NH 4 cl and extracted with ether (3x50mL) 
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and the combined ether extracts were dried over anhydrous 
Na2SC>4 and concentrated in vacuo. Chromatography (Si02, 5% 
EtOAc-hexanes eluant) provided 189 mg of compound of formula 
10, (293 mg theoretical, 64%) . 1h NMR (300 MHz, CDC1 3 ) 5 

5 7.5(m, 1H), 7.2(m, 2H) , 6.9(m, 1H) , 5.85(d, J = 11Hz, 1H) , 
5.29d, J = 11Hz, 1H), 3.7(m, 2H) , 3.15(m, 1H) , 1.4{m, 1H) , 
1.31 (d, J = 7Hz, 3H), 1.13 (d, J = 7Hz, 3H) , 0.95 (m, 2H) , 
0.85 (M, 4H) . Mass spec. (NH3-CI) : 481(M+H + , 100%). 

10 Step B: 

To a solution of the acylated guinoxalinone of formula 10 
(189 mg, 0.39 mmol) in CH 2 C1 2 (2 mL) at 0°C was added BF 3 .Et 2 0 
(110 |1L, 0.87 mmol) and the resulting reaction mixture was 
allowed to stir at 0°C for 30 minutes and stirred for an 

15 additional hour with warming to room temperature.. To the 
reaction mixture was added MeOH (1 mL) and 15% NaOH (1 mL) 
and the resulting reaction mixture was allowed to stir at 
room temperature for 10 minutes. The reaction mixture was 
poured onto water and extracted with CH2CI2 (3x25 mL) and the 

20 combined CH2CI2 extracts were dried over anhydrous Na2SC>4 and 
concentrated in vacuo. Chromatography (Si0 2 , 25% acetone- 
hexanes eluant) followed by PTLC (Si0 2 , CH2CI2 eluant) 
provided 10.5 mg of the title compound, (136.5 mg 
theoretical, 7.7%). 1h NMR (300 MHz, CDCI3) 5 8.65(br s, 1H) , 

25 7.15 (m, 2H), 6.95 (m, 2H) , 3.15(m, 1H) , 1.4 (m, 1H) , 1.28 (d, J 
= 7Hz, 3H), 1.11 (d, J = 7Hz, 3H) , 0.8 (m, 4H) . NMR (282 

MHz, CDCI3) 6 -72.78(s, 3F) . High resolution mass spec: 
calculated for Ci8H 18 N20 2 F 3 (M+H) + : 351.1320; found: 351. 1299. 

30 EXAMPLE 38 

Preparation of 4-(cyclopropylcarbonyl)-3-(2- 
cyclopropylethynyl) -3- (trif luoramethyl) -3,4-dihydro- 
guinoxalin-2 (1H) -one. 
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15 
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The title compound was prepared in a manner similar to 
the product of Example 37, except that in Step A cyclopropane 
carbonyl chloride was used instead of isobutyryl chloride: !h 
NMR (300 MHz , CDCI3) 8 8.6(br s, 1H) , 7.35(m, 1H) , 7.2-7.0(m, 

2H), 6.9(m, 1H), 1.95(m, 1H) , 1.35(m, 2H) , 1.2(m, 1H) , 1.0(m, 
1H) , 0.9 (m, 1H) , 0.85 (m, 4H) . High resolution mass spec: 
calculated for C 18 H 16 N 2 0 2 F3 (M+H) + : 349.1163; found: 349.1153. 

EXAMPLE 39 

Preparation of 4-(ethylsulfonyl)-3-(2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3, 4-dihydro-quinoxalin-2 (1H) -one. 



The title compound was prepared in a manner similar to 
the product of Example 40, except that in Step A 
ethylsulfonyl chloride was used instead of isopropylsulf onyl 
chloride: !h NMR (300 MHz , CDCI3) 8 8.8(br s, 1H) , 7.4(m, 1H) , 

7.25(m, 1H), 7.15(m, 1H) , 6.9(m, 1H) , 3.75(p, J = 7Hz, 1H) , 
3.45(p, J= 7Hz, 1H), 1.5(t, J = 7Hz, 3H) , 1.4(m, 1H) , 0.9(m, 
4H) . 19 F NMR (282 MHz, CDCI3) 8 -73.13(s, 3F) . High 

resolution mass spec: calculated for C16H16N2O3F3S (M+H) + : 
373.0833; found: 373.0829. 

EXAMPLE 40 

Preparation of 4- (isopropylsulf onyl) -3- (2-cyclopropylethynyl) 
-3- (trif luoromethyl) -3 / 4-dihydro-quinoxalin-2 (1H) -one. 
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Step A: Preparation of compound of formula 8. wherein G = H, 
= eye lopropyl acetylene and R 1 = SOOiPr 

5 

To a solution of protected quinoxalinone of formula 3 as 
prepared in step C in Example 1 (250 mg, 0.61 mmol) in THF 
(2.5 mL) at -78°C was added nBuLi (0.53 mL, 0.85 mmol) 
followed by isopropylsulfonyl chloride (164 JUL, 1.46 mmol) 

10 and the reaction mixture was allowed to warm to room 

temperature and stir for an hour. The reaction mixture was 
poured onto saturated NaHC03 and extracted with ether (3x25 
mL) and the combined ether extracts were dried over anhydrous 
Na2S04 and concentrated in vacuo. Chromatography (Si02, 10% 

15 EtOAc-hexanes eluant) provided 51 mg of compound of formula 
8, (315 mg theoretical, 16%) . !h NMR (300 MHz, CDCI3) S 

7.5(m, 1H), 7.35(m, 2H) , 7.2(m, 1H) , 5.8(d, J* = 11Hz, 1H) , 
5.15(d, J = 11Hz, 1H), 4.25(m 1H) , 3.7(m, 2H) , 1.65 (m, 3H) , 
1.45(m, 4H) , 0.95(m, 5H) , 0.01(s, 9H) . Mass spec. (NH3-CI) : 
20 534(M+NH 4 + , 100%) . 

Step B: 

To a solution of the sulfonamide-quinoxalinone of formula 8. 
(51 mg, 0.099 mmol) in CH2CI2 (1 mL) at 0°C was added BF3.Et20 

25 (27 pL, 0.22 mmol) and the resulting reaction mixture was 
allowed to stir at 0°C for 30 minutes, and stirred for an 
additional 1 hour with warming to room temperature. To the 
reaction mixture was added MeOH (1 mL) and 15% NaOH (1 mL) 
and the resulting reaction mixture was allowed to stir at 

30 room temperature for 10 minutes. The reaction mixture was 

poured onto water and extracted with CH 2 C1 2 (3x25 mL) and the 
combined CH2CI2 extracts were dried over anhydrous Na2S04 and 
concentrated in vacuo. Chromatography/ PTLC (Si02, 25% 
acetone-hexanes eluant) provided 14 mg of the title compound, 

35 (38 mg theoretical, 37%). 3-H NMR (300 MHz, CDCI3) 5 8.63 (br 
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s, 1H), 7.4(m, 1H), 7.25(m, 1H) , 7.15<m, 1H) , 6.85(m, 1H) , 
4.2(m, 1H), 1.6{d, J= 7Hz, 3H) , 1.45 (m, 1H) , 1.39(d, J" = 
7Hz, 3H), 0.9 (m, 4H) . 19 F NMR (282 MHz, CDC1 3 ) 8 -73.05 (s, 
3F) . High resolution mass spec: calculated for C17H18N2O3F3S 
5 (M+H) + : 387.0990; found: .387.1002. 

EXAMPLE 41 

Preparation of 4- (methoxycarbonyl) -3- (2-cyclqpropylethynyl) 
-3 - ( trif luoromethyl ) - 3 , 4 -dihydro-quinoxalin-2 ( 1H) -one . 



10 



20 



25 




The title compound was prepared in a manner similar to 
the product of Example 26, except that in Step A methyl 
15 chloroformate was used instead of ethyl chlorof ormate: ^H NMR 
(300 MHz, CDCI3) 5 8.45(br s, 1H) , 7.25(m, 1H) , 7.05(m, 2H) , 
6.85(m, 1H), 8.85(s, #J) , 1.4 (m, 1H) , 0.85(m, 4H) . 19f NMR 
(282 MHz, CDCI3) 8 -73.65(s, 3F) . High resolution mass spec: 
calculated for C16H14N2O3F3 (M+H) + : 339.0956; found: 339.0932. 



EXAMPLE 42 

Preparation of 6- (chloro) -4- (ethoxycarbonyl) -3- (2- 
cyclopropylethynyl) -3- (trif luoromethyl) -3, 4 -dihydro- 
quinoxalin-2 ( 1H) -one . 




The title compound was prepared in a manner similar to 
the product of Example 26: X H NMR (300 MHz, CDCI3 ) 8 8.65 (br 
30 s, 1H), 7.35(m, 1H) , 7.1(m, 1H) , 6.8(m, 1H) , 4.45-4.3(m, 2H) , 
1.4(t, J= 7Hz, 3H), 1.35(m, 1H) , 0.85 (m, 4H) . 19 F NMR (282 
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MHz, CDCI3) 8 -73.54(s, 3F) . High resolution mass spec: 
calculated for C17H13N2O3F3CI (M-H) + : 385.0566; found: 
385.0570. 



5 EXAMPLE 43 

Preparation of 6- (chloro) -4- (isopropoxycarbonyl) -3- (2- 
cyclopropylethynyl) -3- (trif luoromethyl) -3, 4-dihydro- 
guinoxalin-2 ( 1H) -one • 




The title compound was prepared in a manner similar to 
the product of Example 26, except that in Step A isopropyl 
chloroformate was used instead of ethyl chlorof ormate : NMR 
15 (300 MHz, CDCI3) 8 8.65(br s, 1H) , 7.45 (ra, 1H) , 7.35(m, 1H) , 

15<m, 1H), 6.8(m, 1H) , 5.15(p # J = 7Hz, 1H) , 1.4(d, J = 7Hz, 
3H), 1.38 (d, J = 7Hz, 3H) , 1.35 (m, 1H) , 0.85(m, 4H) . 19 F NMR 
(282 MHz, CDCI3) 8 -73.47(s, 3F) . High resolution mass spec: 
calculated for C18H15N2O3F3CI (M-H) + : 399.0723; found: 
20 399.0719. 



EXAMPLE 44 

Preparation of 6- (chloro) -4- (propen-2-yl-oxycarbonyl) -3- (2- 
cyclopropylethynyl) -3- (trif luoromethyl) -3,4-dihydro- 
25 qu inoxa 1 in - 2 ( 1H) -one . 




The title compound was prepared in a manner similar to 
30 the product of Example 26, except that in Step A isopropenyl 
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chloroformate was used instead of ethyl chloro formate: 1 H NMR 
(300 MHz, CDCI3) 5 8.8(br s, 1H) , 7.4(111, 1H) , 7.15(m, 1H) , 

6.8(m, 1H), 4.9(m, 1H) , 4 . 8 (m, 1H) , 2.05(s, 3H) , 1.4(m, 1H) , 
0.85 (m, 4H) . 19 F NMR (282 MHz, CDCI3) 5 -73.60(s, 3F) . High 
5 resolution mass spec: calculated for Ci8H 1 3N203F 3 Cl (M-H) + : 
397.0566; found: 397.0563. 



EXAMPLE 45 

Preparation of 6- (f luoro) -4- (ethoxycarbonyl) - 3- (2- 
10 cyclopropylethynyl) -3- (trif luoromethyl) -3, 4-dihydro- 
quinoxalin-2 (1H) -one. 




15 The title compound was prepared in a manner similar to 

the product of Example 26: ^-H NMR (300 MHz, CDCI3) 5 8.7 (br s, 

1H), 7. l(m, 1H), 6.8(m, 2H) , 4.4(m, 2H) , 1.42(t, J = 7Hz, 
3H), 1.4(m, 1H), 0.85(m, 4H) . 19 F NMR (282 MHz, CDCI3) 5 

-73.54(s, 3F), -117.47(s, IF). High resolution mass spec: 
20 calculated for C17H13N2O3F4 (M-H) + : 369.0862; found: 369.0852. 



EXAMPLE 46 

Preparation of 6- ( f luoro) -4- ( isopropoxycarbonyl ) -3- ( 2- 
cyclopropylethynyl) -3- (trif luoromethyl) -3, 4-dihydro- 
25 quinoxalin-2 (1H) -one. 




The title compound was prepared in a manner similar to 
30 the product of Example 26, except that in Step A isopropyl 
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15 



chloroformate was used instead of ethyl chlorof ormate : ^-H NMR 
(300 MHz, CDC1 3 ) 5 8.85(br s, 1H) , 7.15 (m, 1H) , 6.8(m, 2H) , 
5.15(p, J= 7Hz, 1H), 1.45 (d, J - 7Hz # 3H) , 1.42 (d, J = 7Hz, 
3H), 1.4 (m, 1H) , 0.85(m, 4H) . 19 F NMR (282 MHz, CDCI3) 6 

-73.45(s, 3F), -117.63(s, IF). High resolution mass spec : 
calculated for C18H15N2O3F4 (M-H) + : 385.1018; found: 383.1045. 



Preparation of 6- (f luoro) -4- (propen-2-yl-oxycarbonyl) -3- (2- 
cyclopropylethynyl) -3- ( trif luoromethyl) -3,4-dihydro- 
quinoxa 1 in - 2 (1H) -one. 



The title compound was prepared in a manner similar to 
the product of Example 26, except that in Step A isopropenyl 
chloroformate was used instead of ethyl chloroformate: ^H NMR 
(300 MHz , CDCI3) 5 9.0(br s, 1H) , 7.2 (m, 1H) , 6.85(m, 2H) , 
4.9(m, 1H), 4.8(m, 1H) , 2.05(s, 3H) , 1.4(m, 1H) , 0.85(m, 4H) . 
19 F NMR (282 MHz, CDCI3) 8 -73.61(s, 3F) , -117.10(s, IF). 
High resolution mass spec: calculated for C18H15N2O3F4 (M+H) + : 
383.1018; found: 383.1018. 



EXAMPLE 47 
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Table 1 



H 



Ex.# 


G 


Rl 


R2 


mass spec 


1 


H 


CH2cycPr 


CsC-cvcPr 


280.0828 


2 


1 H 


Me 




295.1073 


3 


H 


H 


nButyl 


273.1211 


4 


H 


Me 


nButyl 


287.1363 


5 


H 


H 




335.1 37 i i 


6 


H 


H 


allyl 


257.0898 


7 


H 


allyl 




321.1199 


8 


H 


benzyl 




371.1365 


9 


H 


CH 2 cycPr 


allyl 


311.1353 


10 


H 


propargyl 


P=P-rvrPr 


319.1057 


11 


H 


CH 2 CH 2 cycPr 


p=p_rvrPr 

V I 


349.1555 


12 


H 


isopropyl 


C=C-cvcPr 


323.1365 


13 


6-F 


allyl 


nButyl 


330.1332 


14 


6-F | 


allyl 


C=C-cvcPr 


339.1143 


15 


6-F 


CH 2 cycPr 


CsC-cycPr 


353.1265 


16 


6-F 


CH 2 cycPr 


nButyl 


344.1520 


17 


6-C1 


CH 2 cycPr 


CsC-cycPr 


369.0995 


18 


6-C1 


isobutyl 


C=C-cycPr 


385.1298 


19 


6-C1 


allyl ! 


G=C-cycPr 


355.0839 


20 


6-C1 I 


CH 2 cycPr 


phenethyl 


408.1198 


21 


6-C1 


allyl 


phenethyl 


395.1111 ! 


22 


6-OMe 


CH 2 cycPr 


CsC-cycPr 


365.1463 


23 


6-OMe 


allyl 


C=C-cycPr 


351.1212 


24 


H 


CH 2 cycPr 


C=C-Me 


309.1224 


25 


H 


allyl 


CsC-Me 


295.1057 


26 


H 


COOEt 


OC-cycPr 


353.1093 
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27 


H 


COOiPr 


CsC-cycPr 


367.1286 


28 


H 


COOC(CH 2 )Me 


OC-cycPr 


365.1011 


29 


H 


COOiBu 


OC-cycPr 


381.1445 


30 


H 


COOnBu 


OC-cycPr 


381.1422 


31 


H 


COOCH 2 CHCH 2 


CsC-cycPr 


365.1120 


32 


H 


COOBn 


C=C-cycPr 


415.1285 


33 


H 


S02nPr 


OC-cycPr 


387.0997 


34 


H 


COPh 


CsC-cycPr 


385.1184 


35 


H 


COOCH 2 iBu 


OC-cycPr 


395.1288 


36 


H 


COOCH2CCCH3 


OC-cycPr 


363.0950 


37 


H 


COiPr 


OC-cycPr 


351.1299 


38 


H 


COcycPr 


C=C-cycPr 


349.1154 


39 


H 


S02Et 


C=C-cycPr 


373.0829 


40 


H 


S0 2 iPr 


CsC-cycPr 


387.1002 


41 


H 


COOCH3 


OC-cycPr 


339.0932 


42 


6-C1 


cooEt ; 


OC-cycPr 


385.0570 


43 


6-C1 


COOiPr 


OC-cycPr 


399.0719 


44 


6-C1 


COOC(CH2)CH 3 


C=C-cycPr 


397.0563 


45 


6-F 


COOEt 


OC-cycPr 


369.0852 


46 


6-F 


COOiPr 


CsC-cycPr 


383.1045 


47 


6-F 


COOC(CH 2 )CH 3 


CsC-cycPr 


383.1019 



*Unless otherwise noted, stereochemistry is (+/-). 

Tables 2 and 3 show representative compounds of the 

present invention. Each formula shown at the start of Table 

5 2 and 3 is intended to be paired with each entry in the table 
which follows. 
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H 


Table 2 

cl wV 

H 

V, 


9 1 R l R, 

ox- 

H 


H 
d 


"OX"' 

H 


c 

Ax- 


9 1 R l Ro 
H 

a 


H 


Rl _ 
H 

■ 


9 1 R l R, 

H 


F R 

MeO N JL N ^ R 2 
H 

k 


X 

MeO Rt 
H 


MeO R . 
H 

m 


H 

n 


1 

OUr 

H 

q 


H 


aft- 

H 





r s 

20 
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Ex. # 


Rl 


R2 


Ex. # 


Rl 


R2 


201 


-CH3 


n- butyl 


228 


-CH3 


-CH=CH-3-Fur 


202 


-CH3 


benzyl 


229 


-CH3 


-CH=CH-2-Imid 


203 


-CH3 


phenethyl 


230 


-CH3 


-CH=CH-5-Imid 


204 


-CH3 


-CH2CH2-cycPr 


1 231 


-CH3 


-CH2CSC-CH3 


205 


-CH3 


-C=C-CH3 


232 


-CH3 


-CH2CSC-CF3 


206 


-CH3 


-CSC-CF3 


1 233 


-CH3 


-CH2C^C-Et 


207 


-CH3 


-CsC-Et 


234 


-CH 3 


-CH 2 C=C-iPr 


208 


-CH3 


-CsC-iPr 


235 


-CH3 


-CH2Csc-cycPr 


209 


-CH 3 


-C=C-cycPr 


236 


-CH3 


-CH 2 C^C-CH=CH 2 


210 


-CH3 


-CsC-1- (Me) cycPr 


237 


-CH 3 


-CH2C=C-2-Fur 


211 


-CH3 


-CsC-CH=CH2 


238 


-CH3 


-CH 2 C^C-3-Fur 


212 


-CH3 


-CsC-C(=CH2)CH3 


239 


-CH3 


-CH 2 CsC-2-Imid 


213 


-CH3 


-CsC-2-pyridyl 


240 


-CH3 


-CH 2 C=c-5-Imid 


xl4 


-CH 3 


-CsC-3-pyridyl 


241 


-CH3 


~CH 2 CH=CH2 


215 


-CH3 


-CsC-2-Fur 


242 


-CH3 


-CH2CH=CH-CH3 


216 


-CH 3 


-C^C-3-Fur 


243 


-CH3 


-CH 2 CH=CH-CF3 


217 


-CH3 


-CsC-2-Imid 


244 


-CH3 


-CH 2 CH=CH-Et 


218 


-CH3 


-C^C-5-Imid 


245 


-CH3 ! 


-CH2CH=CH-iPr 


219 


-CH3 


-CH=CH-CH 3 


246 


-CH3 


- CH2 CH=CH-cyc Pr 


220 


-CH3 


-CH=CH-CF3 


247 


-CH3 


-CH 2 CH=CHCH=CH 2 


221 


-CH3 


-CH=CH-Et j 


248 


-CH3 | 


-CH 2 CH=C(CH3) 2 


222 


-CH3 


-CH=CH-iPr 1 


249 


-CH3 


-CH 2 CH=CH-2-Fur 


223 


-CH3 


-CH=CH-cycPr 1 


250 


-CH3 


-CH2CH=CH-3-Fur 


224 


-CH3 


-CH=CH-CH=CH2 


251 


-CH3 


-CH2CH=CH-2-Imid 


225 


-CH3 


-CH=CH-2-pyridyl 


252 


-CH3 


-CH2CH=CH-5-Imid 


226 


-CH3 


-CH=CH-3-pyridyl 


253 


-CH3 


-CH=CHCH2-cycPr 


227 


-CH3 


-CH=CH-2-Fur 


254 


-CH3 


-CH=CHCH2-2-Fur 



* 2 -Fur stands for furan-2-yl 

* 3 -Fur stands for furan-3-yl 

* 2-Imid stands for imidazol-2-yl 

* 5-Imid stands for imidazol-5-yl 
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Ex. # 


R 1 


R 2 


Ex. # 


K 


d2 


301 


-CH(CHi ) 9 


n-butvl 


328 


^cn3 ; 2 


Ln~Ln j r Ui 


302 


-CH (CH"* ) o 


bpnzvl 




v_n l ^-«3 ' 2 


— PU— PH 9 Tml' 1^ 

v-n — V- 11 — Z — imi a 


303 


-CH (CHi ) 9 


nhenefchvl 


330 


-CH f PHi ^ o 


_PTT—PLI_ C Ttti-5 

Ln-Ln j xmiQ 


304 


-CH f CH«a ) o 


-CHoCHo-cvcPr 




— PH / PUi N o 




305 


-CHfCHilo 


-C=C-CH 3 




t»n \^-rl3 ^ 2 


— un2C=C-Cr 3 


306 


-CH f CH*a ) o 


-C^-CF 3 


j j j 




/"'tt _ — r> 17*. 

— V-n2 - r»u 


307 


-CH fCHo ) o 


-C=C-Et 


j ji 


_po / ptr-» \ ^ 


- uM2 v-=u — 1 Pr 


308 


-CH f PH-3 I n 




lie 
j j D 


-CH (CH3 ) 2 


-CH2C^C-cycPr 




— ph t ph-i \ -i 


«w-=v- — eye rr 


J JO 


-CH(CH3) 2 


-CH2C=C-CH=CH2 




_pu / pu-, \ ~ 


— P=P_ 1 _ / Mrs \ D-v 

- <w==\_ — j. — \ Me ; eye ri 




-CH(CH3) 2 


-CH2C^C-2-Fur 


■J1 1 
jll 


ph f ph«^ ^ »> 




*a *a □ 


PITT / riTT- \ 

-CH(CH3>2 


-CH2C=C-3-Fur 


11 9 


— ph frun \ 


— u=u— u \ — L.n2 y 


i "5 a 


-CH(CH3)2 


- CH2 C^C - 2 - Imi d 




^ n v ^"3 ' 2 i 


_p— p_0 rwrv "! Hvl 

v- — \~ — z —pyx 1 ayi 




-CH (CH3 ) 2 


- CH2 C^C- 5 - Imi d 


11 4 


_ph t nui \ o 


— v-=i_ — j -pyriayi 




/-ITT / /"ITT _ \ _ 

-CH(CH3 ) 2 


p»T f pi* T _ 

-CH2CH=CH2 


315 




_p=p_9 _T?tiT- 

— £t C Li J. 


^49 
J ft z 


_pM / /-ITT \ _ 

-CH (C«3 ) 2 


rf— ITT _ /"IT I /TT /-»TT 

-CH2CH=CH-CH3 


316 


-CH (CHi ) n 


-C=C-3-Fur 


J J 


— PH / PH-4 ^ i-> 


-L.n2Cn— un— CF 3 


317 


-CH (CHi ) o 


-C=C-2-Imid 




— PH / PH-» \ 0 


-L.n2v-H— CJi-lit j 


318 


-CHfCHT ) 9 


-CsC-5-Imid 


345 


— PH fPH-» ^ 0 


OTJ r ^/^TT_/~ITJ ^ T5_. 


319 


-CHfCH** ) o 


-CH=CH-CH3 


346 


— PH f PH«> \ 0 


— L.n2^-«— cycirr 


320 


-CH(CHi) 9 


-CH=CH-CF3 


347 


-CH f CHo \ 0 


— OH PH — PHPH — P U <^ 
v^n 2 ^ n — u nun— H2 


321 


-CH(CHi) 9 


-CH=CH-Et 


348 


-CH fCHi J 0 


l - n 2 l ~ n— Vv-ri3 ' 2 


322 


-CH(CH 3 ) 2 


-CH=CH-iPr 


349 


-CH(CH3)2 


-CH2CH=CH-2-Fur 


323 


-CH(CH 3 )2 


-CH=CH-cycPr 


350 


-CH(CH 3 )2 


-CH2CH=CH-3-Fur 


324 


-CH(CH 3 ) 2 


-CH=CH-CH=CH2 


351 


-CH(CH 3 ) 2 


-CH2CH=CH-2-Imid 


325 


-CH(CH 3 ) 2 


-CH=CH-2-pyridyl 


352 


-CH(CH 3 ) 2 


-CH2CH=CH-5-Imid 


326 


-CH(CH 3 ) 2 


-CH=CH- 3 -pyr idyl 


353 


-CH(CH 3 ) 2 


-CH=CHCH2-cycPr 


327 


-CH(CH 3 ) 2 


-CH=CH-2-Fur 


354 


-CH(CH 3 ) 2 


-CH=CHCH2"2-Fur 
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Ex. # 


K 


r2 


Ex.# 


K 


p2 

K 


401 


-PHoCH fCH-a ) o 


n— butyl 


428 


-CHoPH ( PH-5 ) o 


-CH=PH-3-Fiir 




— cn2i~rl H-n3 / 2 


Kon r 7\r~\ 
UkzL1£ y A. 




-u«2^-' rt \*»«3 * 2 


_pU- pu. 9_TTni ri 

v_n— iimu 


% V J 


-Crt2v-fHL-rl3 j 2 


pneuc L.ny j. 


y J u 


-uit2^.n \ L.113 ; 2 


"•un-Ln j iiuiQ 


AHA 


-v^n2v-n \un3 J 2 


— un 2 ^ « 2 cy c " r 


All 
4 J X 


-CH2t-M (CH3 ; 2 


- v_ n.2 i-=v- — u H 3 




-Ln2<-n lCn3 J 2 




A 1 0 
4 J Z 


-CH2CH (CH3 J 2 


-Ln2C=L-Lr 3 


4U0 


-CH2CH {UH3 ) 2 


-L=L-Lf 3 


Jl "3 "J 

4J J 


-CH2CH (CH3 ) 2 


-Ln2C=C-Et 


a nn 
40 / 


-CH2CH ICH3 ) 2 


-C=C-Et 


X "3 >1 

4 J4 


-CH2CH (CH3 ) 2 


-CH2C=C— lPr 


408 


-CH2CH1CH3 ) 2 


-C=C-iPr 


435 


-CH2CH (CH3 ) 2 


-CH2C=C-cycPr 


409 


-CH2CH(CH3 ) 2 


-CsC-cycPr 


436 


-CH2CH(CH3)2 


-CH2teC-CH=CH2 


410 


-CH2CH{CH3)2 


-C=C-1- (Me) cycPr 


437 


-CH2CH(CH3)2 


-CH2G=C-2 -Fur 


411 


-CH2CH(CH3) 2 


-C=C-CH=CH2 


438 


-CH2CH(CH3>2 


-CH2C^C-3 -Fur 


A 1 O 

41z 


-CH2CH (CH3 ) 2 


-C=C-C ( =CH2 ) CH3 


4 


-CH2CH (CH3 ) 2 


~CH2C=C-2-xmid 


XT') 

413 


-CH2CH (CH3)2 


-Csc-2-pyrxayl 


440 


-CH2CH(CH3) 2 


-CH2C=C-5-Imia 


414 


-CH2CH (CH3 ) 2 


- C=C - 3 -pyr i dy 1 


441 


-CH2CH(CH3) 2 


-CH2CH=CH2 


4X3 


-CH2CH (CH3 J 2 




44z 


-CH2CH (CH3 ) 2 


-CH2CH=CH-CH3 


4 lo 


-CH2^H ^CH3 ) 2 


-L=L-J-rUr 


A A *5 
44 J 


-CH2CH(CH3 ) 2 


-CH2Cn=CH-CF3 


A 1 *7 
4X / 


-c«2 LH J 2 


l=u — z — xmi a 


A /I A 

444 


-CH2CH(CH3 ) 2 


PU«PU OTJ C»*» 


a i q 

4Xo 


-CM2cmuH3 j 2 


- t.=L — d - xmx a 


/l /1 c 
445 


-CH2CH ICH3 ) 2 


-Cn2CH=CH-xPr 


A1 Q 


-t-H2 1 -" H-«3 ' 2 


-Ln-Ln-Lrlj 


A AC 

44D 


-CM2Uli 1C-H3 ) 2 


P»TT_/^«TT pTI r\-»- 

-un2Cn— cri— cycPr 


*± ^ VJ 


-Lti2^n V^-n3 / 2 


^.n— v^n v^r 3 


447 


— r*WoPT4 fPHn ^ 1 

-cn2Ln i L.n3 ; 2 


-PUiPH-PUPU-PU^ 


4?1 


-PHnCH f PHo > 1 




443 


-PHiPH/PH-j \ n 

un2^** v >^«3 ' 2 


-PWnPH-P /pu, \ o 


422 


-CHoCHtCH^)-? 


-CH=CH-iPr 


449 




- CH -? CH=CH- 2 - Fur 


423 


-CH 2 CH(CH 3 ) 2 


-CH=CH-cycPr 


450 


-CH 2 CH(CH 3 )2 


-CH2CH=CH-3-Fur 


424 


-CH2CH(CH3)2 


-CH=CH-CH=CH2 


451 


-CH 2 CH(CH 3 )2 


-CH2CH=CH-2-Imid 


425 


-CH2CH(CH 3 ) 2 


-CH=CH-2 -pyr idyl 


452 


-CH 2 CH{CH 3 )2 


-CH 2 CH=CH-5-Imid 


426 


-CH 2 CH(CH3)2 


-CH=CH-3-pyridyl 


453 


-CH 2 CH(CH 3 )2 


-CH=CHCH 2 -cycPr 


427 


-CH 2 CH(CH 3 )2 


-CH=CH-2-Fur 


454 


-CH2CH(CH 3 ) 2 


-CH=CHCH 2 -2-Fur 
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Ex.# 


r1 


R 2 

i R 


1 Ex. # 


it 




SOI 


-CH0CH9CH ( CH9 ) 0 


n** butyl 


528 


-CH9CH9CH (CH9 ) 9 




so? 

J W A 


-CH0CH0CH (CH-5 ) 9 




J -6 J 


-CH9CH9CH (CH-j ) 0 




srn 


-CH0CH0CH (CH7 ) 9 




_) J u 


-CH9CH9CH (CH9 ) 9 


-PH— PH— S — Tm-i H 






-^.112^112 cycrr 


S^ 1 
D J X 


-PH0PH0PH ?PHo I 0 






-phoPH*>ph f ph-j ) n 


\_ — v« 




-PH0PH0PH (PHo i 0 




DUD 


-PWHPHoPH f PH-3 ) n 




JJJ 


-PH0PH0PH f PH-i \ »> 


- v_ 11 2 U =v_ - £j c 


jU / 


-n-fiPHoPH fPHo I n 
un^uxi2vji \v-Jij / 2 


_ p=p— 


b J 4k 


-ph^pm^ph f rri-j \ 0 


-l.H2u=u— ipr 


£ C\ Q 


-PHoPHnPH /rnj-, \ n 
v-n.2^- n 2 v -* 1 *^- n 3 / 2 


— CsC— iPr 


b j b 


-LJi2*— M 2 < ~" v *- H 3 ' 2 


- CH2 C=C - eye Pr 


buy 


-rHnPHnPH fP*Hn * 


-L.=L.-cycfr 


jib 


-L.n 2 ^-rl2t-H v<-ri3 / 2 


- CH2 C=C - CH=CH 2 


ei n 


— un 2 *-ii2^-n \ ) 2 


— L=U — 1 - I Me J CyC irT 


bJ / 


-lj-12 l ~ h 2 l -^ 1 l l -J*3 ' 2 


-Ln2C=C-^ -Fur 


C 1 1 

bll 


-LJi2 t - H 2 t -" I ^"3 J 2 


-C— L-CH=Cn2 


CIO 

b J 0 


-LH 2 UH 2 CH ICH3 ) 2 


-CH2C^C-3-Fur 




-t_H2 l '«2 t ' rt l»-**3 ' 2 


-C=C-C ( = CH2 ) CH3 


CIO 

b j9 


-UH2CH 2 cn (CH3 j 2 


-CH2CsC-2-Imia 


blJ 


-t-H2 t -* 1 2 t -" ' *-**3 ' 2 


~c=c— z-pyridyi 


b4u 


-UH 2 V-ii2 CH J 2 


-CH2C=C~5-Imid 


CI A 


\-~ri 2 i~ri 2 L-n. vv-cij ' 2 


— u=c — ^ —pyx 1 ay 1 




-Urt2<— n 2 v-rt IUJI3 ; 2 


-CH2CH=CH2 


bib 


*-**2 , -**2*- 11 l*-**3 ' 2 




c >i o 


-Cn 2 Un2V-n V^«3 ' 2 


-CH2 CH=CH-CH3 


ei k 


-PHoPHoPH ^PH-5 \ n 


u=Aw — j - fur 


b44 J 


\_n2wi2v~ri V^-"3 ' 2 


-CH2CH— Cri-Cr 3 


SI 7 


-PHoPHoPH f PH9 ) 0 


_r , =r , _9 _Tmi H 


S4 A 


-PHtPHiPH f PHi i 0 


^rl2 n — n — Hu 


S1 R 


-CH0CH0CH (CH9 > 9 


— ^ D XlllXU 


j *± j 


-CH9CH9CH fCH-j \ 0 


— ^"2 v»rl — rl — X ri 


519 


-CH9CH9CH (CH9 ) 0 


-CH=CH-CH9 


546 


-CH9CH9CH (CHi ) 9 




520 


-CH9CH9CH (CH9 ) 0 




547 


-CH9CH9CH (CH9 ) 9 


^*r±2: — ^.nLn — 


521 


-CH9CH9CH (CH9 ) 9 


-CH=CH-Et 


548 


-CH9CH9CH (CH9 ) 9 


-rHoPH=P (pu<3 1 o 


522 


-CH 2 CH 2 CH(CH3)2 


-CH=CH-iPr 1 


549 


-CH 2 CH 2 CH(CH3)2 


-CH2CH=CH-2-Fur 


523 


-CH 2 CH 2 CH(CH3)2 


-CH=CH-cycPr 


550 


-CH 2 CH 2 CH(CH3)2 


-CH 2 CH=CH-3-Fur 


524 


-CH 2 CH2CH(CH3)2 


-CH=CH-CH=CH2 


551 


-CH 2 CH 2 CH(CH3)2 


-CH 2 CH=CH-2-Imid 


525 


-CH 2 CH2CH(CH3)2 


-CH=CH-2 -pyr idyl 


552 


-CH 2 CH 2 CH(CH3)2 


-CH2CH=CH-5-Imid 


526 


-CH 2 CH 2 CH{CH 3 )2 


-CH=CH-3-pyridyl 


553 


-CH 2 PH 2 CH(CH 3 )2 


-CH=CHCH2-cycPr 


527 


-CH 2 CH 2 CH{CH3)2 


-CH=CH~2-Fur 


I 554 


-CH 2 CH 2 CH(CH3) 2 


-CH=CHCH 2 -2~Fur 
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Ex.# 


Rl 


R2 


Ex.# 


R 1 


R 2 


601 


-CH 2 CH 2 C(CH 3 )3 


n- butyl I 


628 


-CH 2 CH 2 C(CH 3 ) 3 


-CH=CH-3-Fur 


602 


-CH 2 CH 2 C(CH3)3 


benzyl 


629 


-CH 2 CH 2 C (CH 3 ) 3 


-CH=CH-2-Imid 


603 


-CH 2 CH 2 C{CH 3 )3 


phenethyl 


630 


-CH 2 CH 2 C(CH 3 ) 3 


-CH=CH- 5 - Imid 


604 


-CH 2 CH 2 C(CH 3 )3 


-CH2CH2~cycPr 


631 


-CH 2 CH 2 C (CH 3 ) 3 


-CH 2 C=C-CH3 


605 


-CH 2 CH 2 C(CH3>3 


-C^C-CH 3 


632 


-CH 2 CH 2 C(CH 3 ) 3 


-CHoCsP-CFi 


606 


-CH 2 CH 2 C(CH3)3 


-C=C-CF 3 


633 






607 


-CH 2 CH 2 C (CH3 ) 3 


-C^C-Et 


634 


-CHoCHoC (CHi ) i 


-PHoP=P— "i Pr 


608 


-CH 2 CH2C(CH 3 ) 3 


-C^C-iPr 


635 


-CHoCH'^C (CHi ) -a 


— P W 0 P=P — r>\ rr« D v 


609 


-CH9CH?C(CHi)i 


—C=C — rvrPr 
— uyuri. 


U J 0 


-CH0CH0C (CHi ) -a 


— rl 2 =U — L- ri — t- ri 2 


610 




— P=P— 1 — / M<=> \ r*\sr*V>-r 


D J / 


-fHirHnf ( PH-> i .5 


— Cn2 t,=c— z - f ur 


611 


-CH9CH9C (CHi ) 1 


— P=P-PH=PH'i 


D J O 




V-rl2v»=U*- j — r U3T 


612 


-CH0CH9C (CHi ) 1 


-CsC-P. f — PHo 1 CH-2 


639 


-CHoCHoC (CHi ) i 


~ v«ri2 w=u — z — imi a 


613 


-CH 2 CH 2 C (CH3 ) 3 


-C=C— 2-Dvridvl 


640 


-CHoCH^CfCHili 


" V.H2^=L " J " lull Q 


614 


-CH 2 CH 2 C(CH 3 )3 


— C=C — 3 — rjvT" i d v 1 


641 






615 


-CH 2 CH 2 C(CH 3 ) 3 


-C=C-2-Fur 


642 


-CH0CH9C (CHi ) 1 


-PHoPH— PH-PH-a 
v-n^^.n— v»n 3 


616 


-CH 2 CH 2 C(CH 3 ) 3 


-C=C— 3 -Fur 


643 


-CH0CH9C (CHi ) 1 




617 


-CH 2 CH 2 C{CH 3 )3 


-C=C-2-Imid 


644 


-CH7CH0C (CHi ) 1 


-PHnPH=PH-Et- 


618 


-CH 2 CH 2 C(CH 3 ) 3 


-CsC-5-Imid 


645 


-CHpCH?C(CHi) 1 


-CHoPH=PH-i Pr 


619 


-CH 2 CH 2 C<CH 3 ) 3 


-CH=CH-CH3 


646 


-CH 2 CH2C(CH 3 ) 3 




620 


-CH 2 CH 2 C(CH 3 ) 3 


-CH=CH-CF 3 


647 


-CH 2 CH 2 C(CH 3 ) 3 




621 


-CH 2 CH 2 C(CH 3 ) 3 


-CH=CH-Et 


648 


-CH 2 CH2C (CH 3 ) 3 


-CHoCH=C (CHi ) 0 


622 


-CH 2 CH 2 C(CH3)3 


~CH=CH-iPr 


649 


-ai 2 CH 2 C(CH 3 ) 3 


-CH 2 CH=CH-2-Fur 


623 


-CH 2 CH 2 C(CH 3 )3 


-CH=CH-cycPr 


650 


-CH 2 CH 2 C(CH3)3 


-CH2CH=CH-3-Fur 


624 


-CH 2 CH 2 C(CH3)3 


-CH=CH-CH=CH2 | 


651 


-CH 2 CH 2 C(CH 3 ) 3 


-CH 2 CH=CH-2-Imid 


625 


-CH 2 CH 2 C(CH 3 ) 3 


-CH=CH-2-pyridyl 


652 


-CH 2 CH 2 C(CH 3 ) 3 


-CH 2 CH=CH-5-Imid 


626 


-CH 2 CH 2 C(CH3) 3 


-CH=CH-3-pyridyl 


653 


-CH 2 CH 2 C(CH3) 3 


-CH=CHCH2-cycPr 


627 


-CH 2 CH 2 C(CH 3 ) 3 


-CH=CH-2-Fur 


654 


-CH 2 CH 2 C(CH 3 ) 3 


-CH=CHCH 2 -2~Fur 
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Ex.# 


r! 


R2 ||ex.# 


R 1 


r2 


701 


-CH2cycPr 


11 JJULyl 


79 ft 


-CH2cycPr 


-CH=CH-3-Fur 


702 


-CH2cycPr 


JL>exi4&y J. 


79 Q 


-CH9cvcPr 


-CH=CH-2 - Imid 


703 


1 -CH2cycPr 


pneneunyx 


Tin 


-CHocvcPr 


-CH=CH-5-Tmid 


704 


-CH2cycPr 


-CH2CH2 - cycPr 


731 


— CHo cvc Pr 


ti^ V— — V— v^n < 


705 


-CH2cycPr 


-C=C-CH3 


732 




_CT-Tn 0=^— PVi 


706 


-CH2 cycPir 


-C=C-CF3 


733 


— PHo rvr Pr 


-PHoP=P-Ph 


707 


-PHorvr Pr 


-CsC-Et 


734 


"tfi2cycrr 


^OU(S C=C _ -J T>t- 

— V-rl2^' 1* J- 


708 


-PHorvrPr 


-C=C-iPr 


735 


v^il2 CyCrr 


- L. xl 2 v-St, — cy C Jr3T 


709 


— CH o cvc Pr 

Jf V> t JL 


-C^C-cycPr 


736 






710 


— pu rj r» vc Pr 


-CsC-1- (Me) cycPr 


737 


— wfi2 eye ri 


-PU^P=P "5 Out 


711 




-C=C-CH=CH2 


738 


>-ri2 eye iri 




712 


— PHo rvr Pr 


-C=C-C ( =CH2 ) CH3 


739 


v- ri 2 >~y ^» 


v-n2^=^- z — xmia 


713 


— ch o cvc Pr 


-C=C-2-pyridyl 


740 


CH puppy 




714 


— rHi r"\7r* Pr 


-CsC-3 -pyndyl 


741 


v-«2 eye ri 




715 


— CHo cvc Pr 


-C=C-2-Fur 


742 


_pUn r^wpDr 

^-112 i^ycirir 


-PH'iPH-PH-PUi 


716 


-CH2cycPr 


-C=C-3 -Fur 


743 


-PHnrvrPr 

V— il^ _y V— XT i. 


-PHlPH-PH-PlTi 


717 


*-CH2cycPr 


— /~i O Tw»^ -^3 

~c=c— 2-imia 


"7 /I /I 


-PH^rvrPr 


-PHnPH-PH-Pf 


718 


~CH2 c ycPr 


-L=t-j-iniia 


•7 /t c 


-PHirvrPr 

1* ^ jr ^ lr i 


— PH'ir'H— PH- -i Pr 


719 


-CH2cycPr 


v-H— v^fl—Cn3 




-PHirvrPr 

i 1 J \~ y c x 1 


-PHiPH-PH-rvrPr 


720 


-CH2cycPr 


v-ii — v~n i_r 3 


7/7 


— CHo cvc Pr 




721 


-CH2cycPr 


-CH=CH-Et 


748 


-CH2cycPr 


-CH9CH=C (CH-* ) 9 


722 


-CH2cycPr 


-CH=CH-iPr 


749 


-CH2cycPr 


-CH2CH=CH-2-Fur 


723 


-CH2cycPr 


-CH=CH-cycPr 


750 


-CH2cycPr 


-CH2CH=CH-3-Fur 


724 


-CH2cycPr 


-CH=CH-CH=CH2 \ 


751 


-CH2cycPr 


-CH 2 CH=CH-2-Imid 


725 


-CH2cycPr 


-CH=CH-2-pyr idyll 


752 


-CH2cycPr 


-CH2CH=CH-5-Imid 


726 


-CH2cycPr 


-CH=CH-3-pyridyl| 


753 


-CH2cycPr 


-CH=CHCH2-cycPr 


727 


-CH2cycPr 


-CH-CH-2-Fur II 754 


-CH2cycPr 


-CH=CHCH 2 -2-Fur 
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Ex.# 


R 1 


R 2 


1 Ex.# 


K 


d2 
R 


801 


-CHoCHocvcPr 


n~ butyl 




v.n2^n2cycrr 


_pw— r*u_i Cut- 


802 


-CH2CH2cycPr 


benzyl 


829 




— PW-PH- 9- Tin-! A 
Ln-Ln Z xITlxCi 


I 803 


-CHoCHo cvcPr 




830 


un2^«2 c Jr e * * 


Ln- L.fl"~ 3 — XIuxu 


804 


-CHoCHocvcPr 


— PHoPHo -rvcPr 


ft^1 

O J X 


v-ri2v».n2cycf r 


(^iTj ^ 0 — pTj_ 

-LM2^-=v-~vJn3 


805 


-CHoCHo eve Pr 


-C=C-CH3 


oj6 


•~v»n2v-ti2 cycf r 


L.n2^=L.-Lr 3 


806 




— C=C-CF3 


ft H 


- L.n2 ^«2 eye r r 


/~«TT O T1 T-l A. 

-cn2^=C-Et 


807 


-CHoCHocvcPr 


-CsC-Et 


R14 

O J fx 


- i~xi2i_n.2 eyefr 


pti^nw< J t->_ 

-Cn2C=u-lPr 


808 


-CHoCHocvcPr 


-P=P-i Pr 

V-' = *v*. X ITX 


OJJ 


-v_ri2*-n2CyCrr 


-CH2CsC-cycPr 


809 


- P Ho PHn rvrPr 




O JO 


-Ln2^-"2 c y c " r 


-CH2C=C-CH=CH2 


ft 1 n 


-PHiPHorvrPr 
v— v_n^ LyLri 


u=v- x iDie/ cycfi 


00 / 


-CH2CH2cycPr 


~CH2CsC-2-Fur 


ft 1 1 

Oil 


v-ri2*-n2cycf r 


— U=\- - U n — Crl2 


O "3 O 

Ojo 


-CH2CH2cycPr 


-CH2CsC-3-Fur 


O X c. 




_ f» — f» r» / -PUo \ /~>rj_ 

-t-s=u-u i — Vwii2 J V-H3 




-CH2CH2cycPr 


-CH2CsC-2-Imid 


813 








- CH2 CH2 eye Pr 


-CH2C=C-5-Imid 


ft 1 A 


v-n2*- > *i2eycf ^- 


v.=v- j pyr lciyj. 




~CH2CH2cycPr 


-CH2CH=CH2 


815 


-PHoPHirvrPr 
\~n ^ \— n 2 v-jr v. r x 


^ r ui 




pTJ-. /-ITT _ _, __ T~l ~- 

-CH2CH2cycPr 


-CH2CH=CH-CH3 


816 


-CHoCHocvcPr 


— C=C— 3 — Fur 


R47 
04 j 


v-ri2^-M2 cyc.fr 


-t-H2CH~CH-CF3 


817 


-CH2CH2cycPr 


-C^C-2-Imid 


844 


v-*i2 >~n 2 eye f r 


v- n 2 v. « — rl — r, u 


818 


- CH 2 CH2 eye Pr 


- C=P- 5 -Imid 


845 


v-«2 ^-"2 c y e f r 


~ C H.2 1,-" — v-n— 1 r r 


819 


- CH o CH o cvc Pr 


-CH=CH-CH3 


846 


-PHoPWinx/^Dr 

"2eyexrx 


v_ n 2 ^ « - «~ cy c Fr 


820 


-CH2CH2cycPr 


-CH=CH-CF3 


847 




-PHnPW-PHPW-PH^ 


821 


-CH2CH2cycPr 


-CH=CH-Et 


848 




-PHiPH— P fPH-i \ *\ 


822 


-CH2CH2cycPr 


-CH=CH-iPr S 


849 


-CH2CH2cycPr 


-CH2CH=CH~2-Fur 


823 


-CH2CH2cycPr 


-CH=CH-cycPr | 


850 


-CH2CH2cycPr 


-CH2CH=CH-3-Fur 


824 


-CH2CH2cycPr 


-CH=CH-CH=CH2 1 


851 


-CH2CH2CycPr 


-CH 2 CH=CH-2~Imid 


825 


-CH2CH2cycPr 


-CH=CH-2 -pyr idyl 


852 


-CH2CH2cycPr 


-CH 2 CH=CH-5-Imid 


826 


-CH2CH2cycPr 


~CH=CH-3-pyridyl 


853 


-CH2CH2cycPr 


-CH=CHCH2-cycPr 


827 


-CH2CH 2 cycPr 


-CH=CH-2-Fur 


854 


-CH2CH2cycPr 


-CH=CHCH 2 -2-Fur 
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R 1 


r2 


Ex.# 


R 1 


R 2 


901 


-CH2CH=CH2 


n- butyl 


928 


-CH9CH=CH9 


-CH=CH-3-Fur 


902 


-CH2CH=CH2 


benzyl 


929 


-CH9CH=CH9 


- CH=CH- 2 - Imi d 


903 


-CH2CH=CH2 


phenethyl 


930 


-CH2CH=CH2 


-CH=CH-5-Imid 


904 


-CH2CH=CH2 


-CHoCH^-cycPr 

St £ J 


931 


-CH2CH=CH2 


V^XX^ V*- ■ ■ V» V>tM 


905 


-CH2CH=CH2 


--CSC-CH3 


932 


-PHtPH=PHt 


-PHoP^-PP-j 


906 


-CH9CH=CH9 


-CSC-CF3 


933 




-PHnPssP-Ph 


907 


-CH2CH=CH2 


-C=C-Et 


934 




— PHiP=P- ■? Pr 


908 


I -CHoPH=CHo 


— P=P~ i Pr 


9m 
j j j 


v_ n 2 rt 2 


- l. h 2 — c y c Pr 


909 


v-n^j v-xx \-.n^ 


_ q=cj — eye Pr 


7 JO 




r*zi ^ — r> pu-pu ^ 
- t-n2 v-=v- — t-H — Ln 2 


910 


-PHoPH=PHo 






- C rl 2 I- rl=t~ ti 2 


v-ri2*w=C — Z -r ill: 


911 


~CHoCH=CH') 




y J o 


- PW «-» PM=PH 0 
n 2 V- xv^^— n 2 


un2*- == ^- -j -rur 


912 


> xx j v_ xj.^ - n y 


_p=p_p / — PUa \ pu-j 


919 

J J 27 


- v_ri2^xi = \_n2 


— Ln2^=v-.~-6 - imxa 


913 


-CHoCH=CHo 

V* 1 1 ^ v~ xx— V— 1 1 ^ 




940 




rl 2 v-=v- 3 Xlui a 


914 




- CsP — 3 - nvr i d\r 1 


941 


-PHiPH=PHt 


-PHiPH-rH^ 

v-ti2^-n— L.ri2 


915 


-CH2CH=CH2 


-C=C-2 -Fur 


942 


-PHoPH=PHo 

v* xx j ii— v. xx y 




916 




- q~q— 3 - Fur 


943 


-PHoPHzPHi 

^ xl »~ xx — V- n ^ 


^-.xi2>-xi— v-.il - 3 


917 




-C=C-2 - Imid 


944 


Wl/UIl—Vtl / 


-PHoPH=PH-Ph 


918 


-CH9CH=CH9 


-C^C-5-Imid 


945 




-PHoPH=PH-i Pr 


919 


-CH9CH=CH9 


-CH=CH-CH3 


946 


w X X ^ V* » x^~v» x » ^ 


-PHnPH=PH-rvrPr 


920 


-CH9CH=CH9 


-CH=CH-CF3 


947 


-CH9CH=CH9 


-PHoPH=PHPH-PHo 


921 


~CH2CH=CH2 


-CH=CH-Et 


948 


-CH2CH=CH2 


-CH9CH=C(CH-*) 9 


922 


-CH2CH=CH2 


-CH=CH-iPr 


949 


-CH 2 CH=CH2 


-CH2CH=CH~2-Fur 


923 


-CH2CH=CH2 


-CH=CH-cycPr 


950 


-CH2CH=CH2 


-CH2CH=CH-3-Fur 


924 


~CH2CH=CH2 


-CH=CH-CH=CH2 


951 


-CH2CH=CH2 


-CH2CH=CH-2-Imid 


925 


-CH2CH=CH2 


-CH=CH-2-pyridyl 


952 


-CH2CH=CH2 


-CH2CH=CH-5-Imid 


926 


-CH2CH=CH2 


-CH=CH-3-pyridyl 


953 


-CH2CH=CH 2 


-CH=CHCH2-cycPr 


927 


-CH2CH=CH2 


-CH=CH-2-Fur 


954 


-CH2CH=CH2 


-CH=CHCH2-2-Fur 
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r! 


r2 


Ex.# 


R 1 


p2 


1001 


-C(=CH?)CH7 


n- butyl 


1028 


-C (=CHo ) CHi 




1002 


-C(=CH?)CH-* 


benzyl 


1029 


-C (=CHt ) CH-5 


-CH=CH-?-Tmi d 


1003 


-C(=CH9)CH^ 


phenethyl 


1030 




-PH-PH-^-Tmi r? 


1004 


-C (=€H9 ) CH7 


-CHoCHd -cvcPr 


1031 


_p f=PHo ^ PH-> 


_PUTp^„pu-» 


1005 


-C f =CHo i CHt 


-C=C-CH3 


1 


_p /-pu„ \ ptr-i 


/"<TT /~« — /"» <^T? — 

-in2i4.-lr 3 


1006 


_p (=CHo ) CH-3 


-C^c— CF3 


IvJJ 


— P f -TUrv \ ptl-v 


_ c v <-» 0=/^ _ c 
— n 2 t.=L. — Cj u 


1007 


-C f =CHn ) CH-j 


-CsC-Et 


1 0*^4 

lvJ4 


_p / — ptlo \ pu-i 


-PUaP=P "i Dv 

-LH2L=L-lrr 


1008 




: — in 




_p / — nu« \ PU«i 

^- l=Un 2 ; UH3 


- c h 2 c=c — cy c Pr 


1009 




P=P r^WI"* O-y- 


lUJU 




-V^rl2v-=C- _ CH=CH2 


1010 




_p=p_ 1 _ fM 0 \ r>\7r> Or 


1 n**7 

IUj / 


-L l=Uil 2 J LH3 


-LH2C=c-z-Fur 


1011 




— l. v_n — 


1U jo 


^ l=LH 2 ; LH3 


-t.n2C-=C — j-Fur 


1012 




— P=P— p /-ru-i 1 pw-» 




~L I— LH 2 J CH3 


-CH2C=C-2-Imia 


1013 


_p /srpUo 1 PHt 


v. — — jl "pyriuyi 




-U 1=CH 2 ) CH3 


-CH2C=C-5-Imid 


1014 




_p=p_ "J -n^rri r^vrl 

— jj \jy iuyi 


X U *i X 


<- l=i-H 2 ; Urt3 


-t-H2v«n=CH 2 


1015 


_p ( = pHn J PHo 






_ r* /— ptj<. \ P^TT_ 


PUaPU—PU /->tt 

-L.H 2 CH=CH-CH3 


1016 




-C=C- 3 -Fur 


1043 


-P |=THi ^ PR-5 


v.n 2 crl— Uil— ur 3 


1017 




-C=C-2-Imid 


1044 


_p f = pu n \ pu 0 


— PWn PP-PU- T?f- 


1018 


-P (=CH9 )CH** 


-CsC-5-Imid 


1045 


_p ( =PHo ^ PHa 


-fH^PH-PH-i Dr 
-Ln2V-n-Ln-lrr 


1019 


-C (=CH2)CH3 


-CH=CH-CH 3 


1046 


-P (=PHo ) CH-j 




1020 


-C(=CH2)CH3 


-CH=CH-CF 3 


1047 






1021 


-C(=CH2)CH3 


-CH=CH-Et 


1048 


-C (=CH9) CHt, 




1022 


-C(=CH 2 )CH 3 


-CH=CH-iPr 


1049 


-C(=CH 2 )CH 3 


-CH 2 CH=CH-2-Fur 


1023 


-C(=CH 2 )CH 3 


-CH=CH-cycPr 


1050 


-C(=CH 2 )CH 3 


-CH 2 CH=CH-3-Fur 


1024 


-C(=CH 2 )CH 3 


-CH=CH-CH=CH 2 


1051 


-C(=CH 2 )CH 3 


-CH 2 CH=CH-2-Imid 


1025 


-C (=CH 2 ) CH3 


-CH=CH-2 -pyr idyl 


1052 


-C(=CH 2 )CH3 


-CH2CH=CH~5-Imid 


1026 


-C(=CH 2 )CH3 


-CH=CH-3-pyridyl 


1053 


-C(=CH 2 )CH 3 


-CH=CHCH2-cycPr 


1027 


-C (=CH 2 ) CH3 


-CH=CH-2-Fur 


1054 


-C(=CH 2 )CH3 


-CH=CHCH2-2-Fur 
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R 1 


R 2 


Ex.# 


K 




1101 


CHoCH=C(Me) 9 


n— butyl 


1128 






1102 


CHoCH=C (Me) 9 


benzyl 


1129 


PHoPH=P fMol -> 


v-n— L-o~z xmxa 


1103 


CH9CH=C (Me) 9 


Dhenethvl 


1130 


v^n^v^n— v / 2 


v»«~Ln j lJTllQ 


1104 


CH2CH=C (Me) 2 


-CHoCHo-cvcPr 


1131 


PHoPH=P /Mo \ n 


— p w «^ r*=c — en -» 
u n 2 \* n 3 


1105 


CH9CH=C fMe) o 


-C^C-CH3 


11^9 


r'ti^cxi — r» /Mo\ «-» 

Ln2\-nR- ^Kie/ 2 


-Ln2t3s--Li l 3 


1106 


CH2CH=C (Me) 2 


-C^C-CF3 


11^"? 
llJJ 


rHnPHsT f Mo \ ^ 


-L.n2C^^-cJu 


1107 




-C=C-Et 


1 1 ~KL 
11 


Un2^-W=L. \Mej 2 


-CH2C=C-iPr 


110ft 


PHoPH—P f Mo \ n 






Ln2Cfl=C (Me ) 2 


-CH2C=C-cycPr 


1 1 OQ 


PWoPW— P f Mo I o 


-c=L-cycrr 


1 1 9 a 
11 6 b 


CH2CH=C (Me) 2 


-CH2CsC-CH=CH2 


i i i n 


uri2*-n — V- ^raej 2 


-t,=u— x— \M.e/ cycpr 


11J / 


CH2CH=C(Me) 2 


-CH2C^C-2-Fur 


1111 


L.n2^H— L \Me ) 2 


-C=C-CH=Cn2 


1138 


CH2CH=C (Me) 2 


-CH2C=C-3-Fur 


x x xz 


v-n2i-ri = *- vriej 2 


-U=U-L I — Lrl2 J Lrl3 


1 1 "2 0 
1139 


CH2CH=C (Me) 2 


-CH2C=C-2-Imid 


1 1 1 ^ 

111 J 


^n2v-n=\- \Me) 2 


— z — pyr 1 ay 1 


114 U 


CH2CH=C (Me) 2 


- CH2 C^C- 5 - Imi d 


1114 


wn^v»n— \» \ Hie; l £ 


— P=P — — nvrrn r^vrl 
v» j pyxiuyi 


1141 

X Xft X 


un2v-*i=u \Me; 2 


-CH2CH=CH2 


1 1 1 5 


PHoPH=P (fAe>) 0 


— P=P— 9 1 
z r u.i 


1149 


L.M2Cn=u (Me; 2 


-CH2CH=CH-CH3 


1116 


CH9CH=C (Mel 9 


— P=P—^ —Fl IT* 


1 1 4** 
lift j 


v**i2v.rl = v- v We / 2 


-UH2CH— CH-CF 3 


1117 


CH9CH=C (Me) 9 


-C==C-2-Imid 


1 1 44 


^-n2v-ri=u \ jyie^ 2 


OTJ^/^tJ /"""IT TT»*- 

-Ln2v-n— CH-Et 


1118 


CH2CH=C (Me) 2 


-C^C-5-Imid 


1145 


PUnPH=P (Mo\ >i 


^ XI 2 « — w x " x 


1119 


CH2CH=C (Me) 2 


-CH=CH-CH3 


1146 


PHoPR=P IMp\ 0 


-v.n2tn-tn -CyCrf 


1120 


CH9CH=C (Me) 9 


-CH=CH-CF3 


1147 




L.H2 n — u nun — L. ri 2 


1121 


CH9CH=C (Me) 9 


-CH=CH-Et 


1148 


PH9PH=P fMe»1 0 


-PWnPH-P ( nu- \ ^ 

L.n2^-n— l. v>-«3 ^ 2 


1122 


CH2CH=C(Me)2 


-CH=CH-iPr 


1149 


CH2CH=C(Me)2 


-CH2CH=CH-2-Fur 


1123 


CH2CH=C(Me)2 


-CH=CH-cycPr 


1150 


CH 2 CH=C(Me)2 


-CH2CH=CH-3-Fur 


1124 


CH 2 CH=C(Me)2 


-CH=CH-CH=CH2 


1151 


CH2CH=C(Me)2 


-CH2CH=CH-2-Imid 


1125 


CH2CH=C(Me)2 


-CH=CH-2-pyridyl 


1152 


CH2CH=C(Me)2 


-CH 2 CH=CH-5-Imid 


1126 


CH2CH=C(Me)2 


-CH=CH-3-pyridyl 


1153 


CH2CH=C(Me)2 


-CH=CHCH2-cycPr 


1127 


CH2CH=C(Me)2 


-CH=CH-2-Fur 


1154 


CH2CH=C(Me) 2 


-CH=CHCH2-2-Fur 
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Ex.# 


R 1 


R 2 


Ex.# 




r2 


1101 


benzyl 


n- butyl 


1128 


benzyl 


-CH=CH-3-Fnr 


1102 


benzyl 


benzyl 


1129 


benzyl 


-CH=CH-2-Tmi d 


1103 


benzyl 


■nhenefchvl 

k/llvliv Lily -A, 


1130 


benzyl* 


v-n — j iiuiu 


1104 


benzyl 




11^1 
iiji 




— PU *>» 0=0 — oil •> 
v,n 2 V-=U - L. n 3 


1 1 OS 


■Utility i 




1 1 ^9 

11JZ 


oenzyi 


~Ln2L=-L, tr 3 


1 1 nc 

11UO 






11^^ 
llJ J 


benzyl 


-Ln2L=C-ht: 


11U / 


oenzyi 




1 1 1A 

11 


benzyl 


-LH2C=C-iPr 


I 1 HP 

II U O 


benzyl 


— C=C— lPr 


113b 


benzyl 


-CH2C=C-cycPr 1 


1 1 no 
1 1 U y 


Denzyi 


-L=L-CyCrr 


1 1 1 c 
llo o 


benzyl 


-CH2C=C-CH=CH2 


1 1 1 n 

11 1 U 


Denzyi 


— l=l. — i — v we / eye Jr r 


1 1 n 

11j / 


benzyl 


- CH2 c==c - _J - Fur 


1111 
nil 


benzyl 




1 1 1 Q 


benzyl 


- CH2 C=c - 3 - Fur 


1119 
1 1 1 z 


Denzyi 


-l_=L-L I -<~n2 J <-n3 


1 1 "5 O 

Hoy 


benzyl 


-CH2C=C-2-Imia 


1 1 1 ^ 

1 X 1 J 


jjciiiiyi 


v=^,~z ~pyriuyi 


1 1 An 

11*1 V 


benzyl 


~{-H2 c=c— b - Xmxa 


1 1 1 A 

ill* 


uciid&y i 


~v-=v- — j pyriuyi 


I 1 41 

II ft 1 


benzyl 


-Cn2<-n-Cn2 


1 1 1 c 
111 J 


oenzyi 


— L.=v_ Z — r Ui 


1 1 A 9 
114Z 


benzyl 


-CH2Cn=CH-CH3 s 


1116 


Uclliyi 


- P=P— 1 — "Pi i r- 


114^ 
114 J 


Denzyi 




1117 
1 1 1 i 


Denzyi 


-u=L""Z"iinia 


1 1 AA 
1144 


benzyl 


-Ln2v-n-Cn-Et 


1118 


irc:ii£y i 


_p=p_ c _ j mi H 

^»=V- -J lilllU 


1 1 AS 
ii *» j 


Denzyi 


— Un2v-rl— Ln- IPr 


1119 


benzyl 




1146 


Kan iyt/1 

ucn^yi 


^n^v^n— — eye tr 


1120 


benzyl 


-CH=CH-CF3 


1147 


benzyl 


-CHiCH=rHPH— OHo 


1121 


benzyl 


-CH=CH-Et 


1148 


benzyl 


u»2 Ln l*-nj ) 2 


1122 


benzyl 


-CH=CH-iPr 


1149 


benzyl 


-CH2CH=CH-2-Fur 


1123 


benzyl 


-CH=CH-cycPr J 


1150 


benzyl 


-CH2CH=CH-3-Fur 


1124 


benzyl 


-CH=CH-CH=CH2 


1151 


benzyl 


-CH2CH=CH~ 2 - Imid 


1125 


benzyl j 


-CH=CH-2-pyridyl 


1152 


benzyl 


-CH2CH=CH-5-In\id 


1126 


benzyl 


-CH=CH-3-pyridyl 


1153 


benzyl 


-CH=CHCH2-cycPr 


1127 


benzyl 


-CH=CH-2-Fur 


1154 


benzyl 


-CH=CHCH2-2-Fur 
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Ex.# 


r1 

IN. 


K 


Ex. # 


pi 
K 


tj2 
R 


1201 


v-ii^ v_ — v_. ri 




1 9 9 ft 




_rH*\-p=PH 




1 909 




benzyl 


1 9 9 Q 


— OH** r* — /*^tt 


-CH-Cn~2-lmia 


iiUJ 




Vl ATI A V^Arl 

£JJJ.tzIlc Lliyi 


19 7 0 
12 J U 


~v_.rl2 *L=LH 


- L H=LH- b - lltll a 


1 9 HA 




— V-rl2^-*12 eye ri 


12 J 1 


-Cri2"C=CH 


-CH2C^C-CH3 


1 9rm 






1 0 "5 O 
12 J 2 




-LH2C=C-CF3 


1 90fi 




P=rp fTT-i 

u=v, — L.r 3 






/-1TT„ XT'*. 

-CH2C=C-Et 


1 90*7 
_LZ U / 






12 j 4 


-CH2 _ C=CH 


-CH2C=C-iPr 


12 DO 


PU~ /— r— f'TT 

-Uri2 t=tn 


-C=C— lPr 


1 O "2 C 

12 JD 


-CH2 _ C=CH 


-CH2C^C-cycPr 


i o no 


-CH2 _ C=CH 


-C^C-cycPr 


1236 


-CH2~C^CH 


-CH2C^C-CH=CH2 


1 o i n 


-Ln2 -C=CH 


-C=c-i - (Me ) cycPr 


1237 


-CH2 -C^CH 


-CH2Cs=c-2-Fur 


1211 


/T.T t _ rt— /%tt 

-CH2 _ C==CH 


-C^C-CH=CH2 


1238 


-CH2~C=CH 


-CH2C^c-3-Fur 


1 T 1 *1 

1212 


-CH2 -C=CH 


/"^ / Ati^ \ rift 

-C=C-C ( =CH2 ) CH3 


1239 


-CH2-CSCH 


-CH2C^C-2-Imid 


1213 


-CH2 -C=CH 


-C=C-2-pyridyl 


1240 


-CH2-CSCH 


-CH2C^-5-Imid 


1 O 1 /I 

1214 


/-1TJ _ /-I— -OTt 


-C=C-3-pyridyl 


1241 


-CH2~C=CH 


-CH2CH=CH2 




— v_n2 — i-=v-rl 




1242 


-CH2 ~C=CH 


ATT - /*1t t rtr? i^iT ▼ 

-CH2CH=CH-CH3 


1 9 1 G 


Ln2 — L=Ln 




124 J 


-CH2-C=CH 


f^KT ▼ ATT ATT An 

-CH2CH=CH-CF3 




v-.ri2 v~~v_ii 




1244 


-LH2 -L.==CH 


-CH2CH=CH-Et 


1218 


_PHn — P=PH 


J J. Ill X LI 




— V-rl2 ~L=Lri 


- v-rl 2 v- H =L H-^ 1 P r 


1219 


-PHo— P=PH 




± Z 4 0 


-*v-.rl2 U=Ln 


- v».ri 2 C H = L n— cy C Pr 


1220 




-PH=PH-PFo 


1 9 A7 




- V-rl 2 U H — u rlUn = Crl 2 


1221 


-CHo-CsCH 

Vil / V^— V_.ll 




194ft 

X *± O 




-PU^PH-P / OTJ-« \ n 


1222 


-CH2-C2CH 


-CH=CH-iPr 


1249 


-ch2-c^:h 


-CH2CH=CH-2-Fur 


1223 


-CH 2 -C^CH 


-CH=CH-cycPr 


1250 


-CH 2 -CsCH 


-CH2CH=CH-3-Fur 


1224 


-CH2~CsCH 


-CH=CH-CH=CH2 I 


1251 


-CH2-C3CH 


-CH 2 CH=CH-2-Imid 


1225 


-CH2-CSCH 


-CH=CH-2-pyridyl| 


1252 


-CH2-C=CH 


-CH2CH=CH-5-Imid 


1226 


-CH2~C^CH 


-CH=CH-3-pyr idyll 


1253 


-CH2-CSCH 


-CH=CHCH2-cycPr 


1227 


-CH 2 -C=CH 


-CH=CH-2-Fur 1 


1254 


-ch 2 -chch 


-CH=CHCH2-2-Fur 
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Ex.# 


K 


K 


Ex. # 


wl 
K 


D 2 


1301 


-COoCHi 




XJZO 




-Ln-Ln-j — rur 


1302 


-COoCHt 


bsnzyl 


1329 


-PrinPHi 


— PH- r'U-.O — Ttm-i 


1303 


-COiCHi 






— v-U2v»ri3 


-Ln-Ln-j-lmia 


1 ^ OA 


L.U2*-n3 


-Ln2Ln2 cycrr 


1 111 


-CO2CH3 


-CH2C=C-Cn3 


IjUJ 








-CU2^-rl3 


-CH2C=C-CF3 


1 ^nc 


-UU2^n3 




1 111 
IJJJ 


~C02CH3 


-CH2C=C-Et 


IjU / 




/-l /-I T?»*» 

~C=C-Et 


1 11 J 

1334 


-C02CH3 


-CH2C^C-iPr 


1 1 A D 

1 J Ue 


-CO2CH3 


-c=c-iPr 


1335 


-C02CH3 


-CH2C^C-cycPr 


i *7 n q 


-CO2CH3 


-C=C-cycPr 


1336 


-C02CH3 


-CH2C^C-CH=CH2 


1 J 10 


-CO2CH3 


-C=C-1- (Me) cycPr 


1337 


-C02CH3 


-CH2CsC-2-Fur 


i ill 


-C02CH3 


-C=C-CH=CH2 


1338 


-C02CH3 


-CH2C^c-3-Fur 


1 3±Z 


-CO2CH3 


-C=C-C ( =CH2 ) CH3 


1339 


-C02CH3 


-CH2C^C-2-Imid 




-UJ2CH3 


-C=C-2 -pyridyl 


1 1 A f\ 

1340 


~C02CH3 


-CH2CsC-5-Imid 


1 J 14 


-CO2CH3 


- c=C - 3 -py r i dy 1 


1341 


-C02CH3 


-CH2CH=CH2 




-^U2v-n3 


-i.=L-£-tur 




-CO2CH3 


-CH2CH=CH-CH3 


1 j lb 


-L02CH3 


-L=v-— J - Fur 


1141 

1 J43 


-CO2CH3 


-CH2CH=CH-CF3 


j. o ± 1 


-^U2<-n3 




1,544 


-CO2C.H3 


-CH2CH=CH~Et 


1 "31 O 

XjJLO 


-CU2UH3 


— L.=v~ — 3 — imia 


114C 


OO _. /1TT_ 
-CO2CH3 


-CH2CH=CH-iPr 


1 11 Q 
1 J 1 j 


v.u2\-n3 






-CO2CH3 


-CM2CH=CH-cycPr 


1320 




-CH=CH-CF3 


j. j ** / 


-PD^PHi 
\-U2Un3 


n 2 ^ n — Ln t. M = Ln 2 


1321 






1348 




-PHoPll-P f r^U-k \ #s 


1322 


-C02CH3 


-CH=CH-iPr | 


1349 


-CO2CH3 ! 


-CH2CH=CH-2 -Fur 


1323 


-C02CH3 


-CH=CH-cycPr j 


1350 


-CO2CH3 


-CH2CH=CH-3-Fur 


1324 


-C02CH3 


-CH=CH-CH=CH2 


1351 


-CO2CH3 


-CH2CH=CH-2-Imid 


1325 


-C02CH3 


-CH=CH-2 -pyridyl 


1352 


-CO2CH3 


-CH 2 CH=CH-5-Imid 


1326 


-C02CH3 


-CH=CH- 3 -pyridyl 


1353 


-CO2CH3 


-CH=CHCH2-cycPr 


1327 


-C02CH3 


-CH=CH-2-Fur 


1354 


-CO2CH3 


-CH=CHCH2-2-Fur 
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Ex.# 


R 1 


R 


I Ex.# 


t?1 

K 


d2 


1401 




n— butyl 


1428 


-POiPWoPHt 


-V-rl— Ln- J— rlir 


1402 


-CO9CH9CH7 


benzvl 

Willi Y -i- 


1 479 
im« j 


-pn^pHnPH-5 


l_ rl — u rt— z — imi a 


1403 


-COoCHoCHi 


^lit^llC Uliy 1 


1 din 

14 JU 


-PP*sPU^PUn 

-v-U2^ri2^ H 3 


-LH— lh-d -imia 


1404 


-POoPH^PHo 


Ln2Lfi2 cycri 


1 A*? 1 

l4Jl 


-C02CH2CH3 


-CH2CSC-CH3 


1405 


^*"Z v-n j 


— C=C— CH3 


14^9 


-cU2^-n2^-n3 


-Ln2CJ=C-CF3 


1406 


-POoPHoPH? 


-P=P-PFn 




-LU2<-n2<-W3 


-CH2C=C-Et 


1407 


-PPjoPHoPH-j 


— c ~JiL 




-C02CH2CH3 


-CH2C^-iPr 


1408 


-POoPHoPH-a 




1 4^ 


-c_02 CH 2 CH 3 


- CH 2 CsC- cy c Pr 


1409 




U— u — CyC ir 1 I 




-CO2CH2CH3 


-CH2C^C~CH=CH2 


1410 


L-vj2^-«2^-"3 


— u=v_— 1— ine) cycrr 


-L 4 j / 


-CO2CH2CH3 


-CH2CsC-2-Fur j 


1411 


uu2^«2^"3 


— v_ =c — l_ ri — L. ri 2 


1 y» -3 a 


-C02CH2CH3 


-CH2C^C-3-Fur 


1419 

JL *± 1 Z 




-C=C-C ( =CH2 ) CH3 


1 VI *5 ft 

1439 


-C02CH2CH3 


-CH2C^C-2-Imid 




uu 2^ n 2^"3 


z - pyr 1 ay x 


144U 


-C02CH2CH3 


-CH2CsC-5-Imid 


i*i* 


-PDiPWiPU'i 
-L.U2*-rl2<~H3 


-L.=u-o -pyx idyl 


1 A A 1 

1441 


-C02CH2CH3 


-CH2CH=CH2 


1415 


-POiPHiPWi 




1 A A O 

144z 


-CO2CH2CH3 


-CH2CH=CH-CH3 


1416 


^\J2v-rl2^-rl3 


., PttP "1 _ IT* 1 ■v 


1 /l /l "5 

144.3 


~C02CH2CH3 


-CH2CH=CH-CF3 


1417 


-POoPH^PH-s 


^~=*~ Z lullu 


1 AAA 


-C02CH2CH3 


-CH2CH=CH-Et 


1418 






1 44R 

144J 


uu2^n2 t -"3 


-Url2v-n— CH- 1 Pr 


1419 


-COoCHoCH-^ 


-CH=CH-CHi 


1446 


-POnPHiPHT 

V-W2^ n 2^ n 3 


uri2^w— v-ri— cycPr 


1420 


-CO9CH9CH1 




1447 


-PHoPH^PHi 

v.u2*-«2 t -"3 


~Un2 t — rl— uriv_n— CH2 


1421 




-CH=CH-Et 


1448 


-PnoPHiPHo 
\- ^ v. n 2 ^ n 3 


— PM^PT4— P / ru^ \ ^ 
-uri2'-n-u lun3 ; 2 


1422 


-CO2CH2CH3 


-CH=CH-iPr 


1449 


-CO2CH2CH3 


-CH2CH=CH-2-Fur 


1423 


-CO2CH2CH3 


-CH=CH-cycPr 


1450 


-CO2CH2CH3 


-CH2CH=CH-3-Fur 


1424 


-CO2CH2CH3 


-CH=CH-CH=CH2 


1451 


-C0 2 CH 2 CH 3 


-CH2CH=CH-2-Imid 


1425 


-CO2CH2CH3 


-CH=CH-2 -pyridyl 


1452 


-C0 2 CH 2 CH3 


-CH2CH=CH-5-Imid 


1426 


-CO2CH2CH3 


-CH=CH-3-pyridyl 


1453 


-CO2CH2CH3 


-CH=CHCH2-cycPr 


1427 


-CO2CH2CH3 


-CH=CH-2-Fur 


1454 


-CO2CH2CH3 


-CH=CHCH 2 -2-Fur 
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Ex.# 


Rl 


R2 ||ex.# 




©2 
K 


1501 


-COoCH(CH3 )? 


n-butyl 


1528 


*-U2*— H \V-n3 ; 2 


— L.JH—L.rl— J — r UI 


1502 


~C02CH(CH3) 2 


benzyl 


1529 


uu2^n \un3 ; 2 


_pTJ'— 0 Tttii' 

~(-.n-Ln-i- imiu 


1503 




pnenetnyl 


1530 


-PPioPH 1 r*H-» \ ^ 




1504 


-COoCH(CHi) ? 


-CH2CH2-cycPr 


1531 


c<J2<-« v<-n3 ' 2 


- v_n 2 USL. - CH3 


1505 


-C09CH(CHq) o 


-C=C-CH3 


1532 


-POnPH / r*W-» \ 0 

v-u2^ii \^«3 ; 2 


-L.rl2C^-Lr 3 


1506 


-COoCH fCH7 ) o 


-C=C-CF3 


1533 


-LU2CH ICH3 ; 2 


~CH2C=C-Et 


1507 


-COoCH (CHi ) o 


-CnC-Et 


1534 


-CO2CH (CH3 ) 2 


-CH2C^C-iPr 


1508 


-COoCH (CHo ) *5 


-C^C-iPr 


1535 


-C02CH(CH3)2 


-CH2C^c-cycPr 


1 ^n<) 

i JU J 


— fOnPW / pu n \ 0 
UU2*-rl \ L.tt3 / 2 


-C^C-cycPr 


1536 


-C02CH(CH3>2 


-CH2CsC-CH=CH2 




uu2<~h ; 2 


-Ce=C-1- (Me)cycPr 


1537 


~C02CH(CH3)2 


-CH 2 C=C-2-Fur 


1511 


*-u2<-n H-«3 ' 2 


-C^C-CH=CH2 


1538 


-C02CH(CH3)2 


-CH2C^C-3-Fur 


1512 




-C^C-C ( =CH2 ) CH3 


1539 


-C02CH(CH3) 2 


- CH 2 C^C- 2 - Imi d 


1513 




-CsC-2-pyridyl 


1540 


_ /—ITT l«T|. \ 

-C02CH(CH3) 2 


-CH2CsC-5-Imid 


1514 




-C^C-3-pyridyl 


1541 


-C02CH(CH3 ) 2 


-CH2CH=CH2 


1515 




-CsC-2-Fur 


1542 


-U02CH (CM3) 2 


-CH2CH=CH-CH3 


1516 




-CHC-3-Fur 


1543 


-UU2CH (CH3 ) 2 


-CH2CH=CH-CF3 


1517 


-C09CH(CH-*) 9 


-C^C-2-Imid 


1544 


-CU2^-.M VL.H3 ; 2 


-CH2CH=CH-Et 


1518 


-CO9CH (CHt ) 9 


-CsC-5-Imid 


1545 


~CU2<-H 1CH3 ) 2 


~CH2CH=CH-iPr 


1519 


-CO9CH (CH-? ) 0 


-CH=CH-CH3 


1546 


prj»pij / pit-. \ 


-CH2CH=CH-cycPr 


1520 


-C02CH(CHi)o 


/-ITT ^ITT r*TJI<*. 

-CH=CH-CF3 


1547 


-POlPH fPUo 1 

uu 2^- n \^ rt 3 1 2 


-UH2^H-UHC«=Cn2 


1521 


-C02CH(CH3>2 


-CH=CH-Et 


1548 


-COoCH (fW'5 \ 0 
LU z v - n v^aij ' 2 


-PHnPH-P / r*IJ-» > ^ 


1522 


-C0 2 CH(CH 3 ) 2 


-CH=CH-iPr 


1549 


-C0 2 CH(CH 3 ) 2 


-CH2CH=CH-2-Fur 


1523 


-C0 2 CH(CH 3 )2 


-CH=CH-cycPr 


1550 


-C0 2 CH(CH 3 )2 


-CH 2 CH=CH-3-Fur 


1524 


-C0 2 CH(CH3) 2 


-CH=CH-CH=CH2 


1551 


-C02CH(CH 3 )2 


-CH 2 CH=CH-2-Imid 


1525 


-C0 2 CH(CH 3 )2 


-CH=CH-2-pyridyl 


1552 


-C0 2 CH(CH 3 )2 


-CH 2 CH=CH-5-Imid 


1526 


-C0 2 CH(CH 3 )2 


-CH=CH-3-pyridyl 


1553 


-C0 2 CH(CH 3 )2 


-CH=CHCH 2 -cycPr 


1527 


-C0 2 CH(CH 3 )2 


-CH=CH-2-Fur 


1554 


-C0 2 CH(CH 3 )2 


-CH=CHCH2~2-Fur 
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Ex.# 


Rl 


R 2 ||ex.# 


Rl 


R 2 


1601 


CO2CH2CH2CH3 


n-butyl 


1628 


CO2CH2CH2CH3 


-CH=CH-3-Fur 


1602 


CO2CH2CH2CH3 


benzyl 


1629 


CO2CH2CH2CH3 


-CH=CH-2-Imid 


1603 


CO2CH2CH2CH3 


phen ethyl 


1630 


CO2CH2CH2CH3 


-CH=CH-5-Iraid 


1604 


CO2CH2CH2CH3 


-CH^CHo -cvcPr 


1631 


CO2CH2CH2CH3 


-CH2CSC-CH3 


1605 


CO2CH2CH2CH3 


-C^C-CH3 


1632 


CO2CH2CH2CH3 


-CH2CSC-CF3 


1606 


CO2CH2CH2CH3 




ID j j 


CO2CH2CH2CH3 


-CH2C^C-Et 


1607 


CO2CH2CH2CH3 






CO2CH2CH2CH3 


-CH2C^C-iPr 


1608 


CO2CH2CH2CH3 


— C~C— "i Pr 
v- — ^ J-iri. 


ID J J 


CO2CH2CH2CH3 


- CH2 CsC - eye Pr 


1609 


CO2CH2CH2CH3 




J.UJO 


CO2CH2CH2CH3 


-CH2C=C-CH=CH2 


1610 


CO2CH2CH2CH3 


— C=P— 1 — ( Me» \ rvrPr 
— ^« JL V 1 itr ) K^ys^CL. 


ID J / 


CO2CH2CH2CH3 


-CH2C^T-2-Fur 


1611 


CO2CH2CH2CH3 




IDJO 


CO2CH2CH2CH3 


-CH2C^C-3-Fur 


1612 


CO2CH2CH2CH3 


_ P=P — P / ~PUn \ pu-j 




CO2CH2CH2CH3 

*j £t £t J 


-CH2CsC~2-Imid 


1613 


CO2CH2CH2CH3 


— P=P— 9 — nvrr "i rK/1 


1 

U 


C02CH2CH2CH3 


-CH2Cs=C-5-Imid 


1614 


CO2CH2CH2CH3 




XO*i X 


C02CH2CH2CH3 


-CH2CH=CH2 


1615 


CO2CH2CH2CH3 




X 0 4±Z 


C02CH2CH2CH3 


-CH2CH=CH-CH3 


1616 


CO2CH2CH2CH3 






C02CH2CH2CH3 
£t £* Ji 


-CH2CH=CH~CF3 


1617 


CO2CH2CH2CH3 


-CsC-2-Imid 


1644 


C02CH2CH2CH3 


-CH2CH=CH-Et 


1618 


CO2CH2CH2CH3 


_C=C-5-Tmid 


1645 


C02CH2CH2CH3 


-CH2CH=CH-iPr 


1619 


CO2CH2CH2CH3 




1646 


C02CH2CH2CH3 


-CH2CH=CH-cycPr 


1620 


CO2CH2CH2CH3 


-CH=CH-CF3 


1647 


C02CH2CH2CH3 


-CH2CH=CHCH=CH2 


1621 


CO2CH2CH2CH3 


-CH=CH-Et 


1648 


C0 2 CH 2 CH 2 CH3 


-CH 2 CH=C(CH3) 2 


1622 


CO2CH2CH2CH3 


-CH=CH-iPr 


1649 


CO2CH2CH2CH3 


-CH 2 CH=CH-2-Fur 


1623 


CO2CH2CH2CH3 


-CH=CH-cycPr 


1650 


CO2CH2CH2CH3 


-CH2CH=CH-3-Fur 


1624 


CO2CH2CH2CH3 


-CH=CH-CH=CH2 


1651 


CO2CH2CH2CH3 


-CH 2 CH=CH-2-Imid 


1625 


CO2CH2CH2CH3 


-CH=CH-2-pyridyl 


1652 


CO2CH2CH2CH3 


-CH2CH=CH-5-Imid 


1626 


CO2CH2CH2CH3 


-CH=CH-3-pyridyl 


1653 


CO2CH2CH2CH3 


-CH=CHCH2-cycPr 


1627 


CO2CH2CH2CH3 


-CH=CH-2-Fur 


1654 


CO2CH2CH2CH3 


-CH=CHCH 2 -2-Fur 
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Ex.# 


Rl 


R 2 


1 Ex.# 
1 


Rl 


R 2 


1701 


-C02CH 2 CH(CH 3 ) 2 


n-butyl 


1728 


-C0 2 CH 2 CH{CH 3 )2 


-CH=CH-3-Fur | 


1702 


-C02CH 2 CH<CH3)2 


benzyl 


1729 


-C0 2 CH 2 CH(CH3)2 


-CH=CH-2-Imid 


1703 


-C0 2 CH2CH(CH 3 )2 


phenethyl 


1730 


-C0 2 CH 2 CH(CH 3 )2 


-CH=CH-5-Imid 


1704 


-C02CH 2 CH(CH 3 )2 


-CH 2 CH 2 -cycPr 


1731 


-C0 2 CH 2 CH(CH 3 )2 


-CH 2 C^C-CH 3 


1705 


-C0 2 CH 2 CH(CH3)2 


-C=C-CH 3 


1732 


-C0 2 CH 2 CH(CH3)2 


-CH 2 CsC-CF 3 


1706 


-C0 2 CH 2 CH(CH3)2 


-C=C-CF 3 


1733 


-C0 2 CH 2 CH(CH 3 )2 


-CH 2 CsC-Et 


1707 


-C0 2 CH 2 CH(CH 3 ) 2 


-C^C-Et 


1734 


-C0 2 CH 2 CH {CH 3 ) 2 


-CHoC=C-iPr 


1708 


-C0 2 CH 2 CH{CH3)2 


-CsC-iPr 


1735 


-C0 2 CH 2 CH (CH 3 ) 2 


-CHoC=C-rvrPr 


1709 


-C0 2 CH 2 CH(CH3)2 


-C=C-cycPr 


1736 


-COoCHoCH (CHt ) o 




1710 


~C0 2 CH 2 CH(CH 3 ) 2 


-ChC-1- (Me) cycPr 


1737 




— PRo P=P — 0 — Pi i r- 


1711 


-C02CH 2 CH(CH 3 )2 


-CsC-CH=CH 2 


1738 




\^n^\^=\^— 3 — r ui 


1712 


-C02CH 2 CH(CH 3 )2 


-C=C-C (=CH 2 ) CH 3 


1739 


-C02CH 2 CH (CH 3 ) 2 


v- n 2 V- == V- ~~ 4& — j. in l a 


1713 


-C0 2 CH 2 CH(CH3)2 


-C^C-2-pyridyl 


1740 


-CO?CHoCH (CHi ) 9 




1714 


-C0 2 CH 2 CH(C3I 3 )2 


-C=C-3-pyridyl 


1741 


-C02CH 2 CH (CH 3 ) 2 


xi ^ \- n — 


1715 


-C0 2 CH 2 CH{CH 3 )2 


-CsC-2-Fur 


1742 


-C0 2 CH 2 CH(CH 3 )2 




1716 


-CX) 2 CH 2 CH(CH 3 >2 


-C^C-3-Fur 


1743 


-C0 2 CH 2 CH{CH3)2 




1717 


-C0 2 CH 2 CH{CH 3 )2 


-C=C-2-Imid 


1744 


-C0 2 CH 2 CH(CH 3 )2 


-CHoCH=CH-Et 


1718 


-C0 2 CH 2 CH(CH 3 )2 


-CsC-5-Imid 


1745 


-C0 2 CH 2 CH(CH 3 ) 2 


-CH 2 CH=CH- iPr 


1719 


-C0 2 CH 2 CH(CH 3 ) 2 


-CH=CH-CH 3 


1746 


-C0 2 CH 2 CH(CH 3 )2 


-CH2CH=CH-cycPr 1 


1720 


-C02CH 2 CH(CH 3 )2 


-CH=CH-CF 3 


1747 


-C0 2 CH 2 CH(CH 3 ) 2 


-CH 2 CH=CHCH=CH 2 


1721 


-C0 2 CH 2 CH(CH 3 )2 


-CH=CH-Et 


1748 


-C0 2 CH 2 CH(CH 3 ) 2 


-CH2CH=C(CH*i)o 


1722 


-C02CH 2 CH(CM 3 )2 


-CH=CH-iPr 


1749 


-C02CH 2 CH(CH 3 )2 


-CH 2 CH=CH-2-Fur 


1723 


-C0 2 CH 2 CH(CH 3 )2 


-CH=CH-cycPr 


1750 


-C02C2J 2 CH(CH 3 )2 


-CH 2 CH=CH-3-Fur 


1724 


-C0 2 CH 2 CH(CH 3 )2 


-CH=CH-CH=CH 2 


1751 


-C02CH 2 CH{CH 3 )2 


-CH 2 CH=CH-2-Imid 


1725 


-C0 2 CH 2 CH(CH3)2 


-CH=CH-2-pyridyl 


1752 


-C02CH 2 CH(CH 3 )2 


-CH 2 CH=CH-5-Imid 


1726 


-C0 2 CH 2 CH(CH 3 ) 2 


-CH=CH-3-pyridyl 


1753 


-C0 2 CH 2 CH(CH 3 ) 2 


-CH=CHCH 2 -cycPr 


1727 


-C0 2 CH 2 CH(CH 3 )2 


-CH=CH~2-Fur 


1754 


-C0 2 CH 2 CH(CH 3 )2 


-CH=CHCH 2 -2-Fur 
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Ex.# 


Rl 


R 2 


Ex.# 


R 1 


R2 


1801 


-C02(CH 2 )3CH 3 


n-butyl 


1828 


-COo (CHo) oCHo. 


-CH=CH-3 -Fur 


1802 


-C0 2 (CH2)3CH3 


benzyl 


1829 


-COo (CHo ) oCHo 


v-n— v.n 0 xilixu 


1803 


-CO2 (CH2)3CH3 


phenethyl 


1830 


-COo (CHo ) oCHo 




1804 


-COo (CHo) 


-CHoCHo— cvcPr 


1831 


-COo (CHo ) oPH-a 


-PHnP=P-PHn 


1805 


-COo (CHo) -jCH-i 


-CSC-CH3 


1832 


-COo f PHo \ oPH-5 


-PHoP=P-PT?i 


1806 


-COo (CHo ) -aCH-3 


-CHC-CF3 


1833 


l^n2 / 3 V - H 3 


C n 2 w=C — a u 


1807 


-COo (CHo) iCH-j 


-C=C-Et 


X O J *± 


— POm fru» ^ -pU, 


- L.H 2 v-=c — 1 Pr 


1808 


-COo (CHo) -iCHi 


-C=C— iPr 


1835 


^-^2 * ^"2 ' 3^-"3 


- h 2 *-=t» - cy c r r 


1809 


-COo (CHo } nPH-j 




X O O D 


-LU2 H-n2 ; 3^-H3 


-CH2CsC-CH=CH2 


1810 


-COo (PHo ) iPHi 




1 R77 

X 0 J / 


-UU2 IV-H2 ; 3CH3 


-CH2CsC-2-Fur 


1811 


-COo (CHo i iCHi 




X O J 0 


-UU2 V^ri2 ' 3^-"3 


-L.n 2 v_-=C— J -Fur 


1812 


-COo (CHo ) iCHi 


-P=P— P ( =PHo \ PHo 


1839 


_pp\_ ( r*\j~ \ _pu, 
-UU2 l<-ri2 ' 3^- H 3 


-L.H2C=C-^-Imia 


1813 


-COo (CHo ) 


- C=C - 2 -nvr i dvl 


1840 


— Pfio fPW^ } ,pu-, 
*-^2 ^^"2 ' 3 v - n 3 


— PWoPssf—Ci — TTri-i 

-Ln2^=v - D — imiu 


1814 


-COo (CHo ) oPH-j 


- C=C - 3 - dvt i. dvl 


1841 


uw 2 ^ / 3^-"3 


~ pit ^ r« w— ru -1 
-urt2v^n— CH2 


1815 


-COo (CHo) o.CHi 


-C=C— 2 -Fur 


1842 


^-^2 * , - rt 2 ' 3^-"3 


-un2*-fi— t-rl— LH3 


1816 


-CO? (CHo) -jCH-j 


-C=C-3-Fur 


1843 


-POl |PHn ^ -»PM-i 


-L.rl2*-ri-'UM— tr 3 


1817 


-COo (CHo) CHo. 


-C=C-2 -Imid 


1844 


-COo (PHo ) oPHn 




1818 


-COo (CHo) -iCH-i 


-CsC-5-Imid 


1845 


-COo (CHo ) 0PH0 


-PWoPH-PM-i Pr 


1819 


-COo (CHoHCHo 


-CH=CH-CH3 


1846 


-COo (CHo ) oPH-a 
v-.v^2 \*-**2 ' 3^"3 


-PHlPH-PH-r\7P Di- 

Lri2v.n-Ln- eye rr 


1820 


-C0 2 (CH2) 3 CH3 


-CH=CH-CF3 


1847 


-COo (CHo ) 0CH0 


-CHoCH=PHPW— PHo 


1821 


-C0 2 (CH 2 ) 3 CH3 


-CH=CH-Et 


1848 


-COo (CHo ) oCH-5 


-CHoCH=C (CH-a \ o 


1822 


-C0 2 (CH 2 )3CH3 


-CH=CH~iPr 


1849 


-C0 2 (CH 2 )3CH 3 


-CH 2 CH=CH-2-Fur 


1823 


-C0 2 (CH 2 )3CH3 


-CH=CH-cycPr 


1850 


-C0 2 (CH 2 )3CH3 


-CH 2 CH=CH-3-Fur 


1824 


-C0 2 (CH 2 )3CH3 


-CH=CH-CH=CH2 


1851 


-C0 2 (CH 2 )3CH3 


-CH2CH=CH-2-Imid 


1825 


-C02(CH 2 )3CH 3 


-CH=CH-2-pyridyl 


1852 


-C0 2 (CH 2 )3CH3 


-CH2CH=CH-5-Imid 


1826 


-C0 2 (CH 2 )3CH3 


-CH=CH-3-pyridyl 


1853 


-C0 2 (CH2) 3 CH 3 


-CH=CHCH2-cycPr 


1827 


-C0 2 (CH 2 )3CH 3 


-CH=CH-2-Fur 


1854 


-C0 2 (CH 2 )3CH3 


-CH=CHCH2-2-Fur 
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Ex.# 


R 1 


R 2 


1 Ex.# 


r1 


t>2 


1901 


-C0 2 CH 2 CH=CH 2 


n-butyl 


1 1928 


-COoCHoCH=CHo 


-CH=CH-3-Fur 


1902 


-C0 2 CH 2 CH=CH 2 


benzyl 


1929 


-CCbCH9CH=CH9 


-CH=CH-2-Imid 


1903 


-C0 2 CH 2 CH=CH 2 


phenethyl 


1930 




-CH=CH-5-Imid 


1904 


-C0 2 CH 2 CH=CH 2 


-CH2CH2-cycPr 


1931 


-COoCH9CH=CHo 


-CHoCsC-CHi 


1905 


-C0 2 CH 2 CH=CH 2 


-C^C-CH3 


1932 


-COoCHoCH=CHo 


-CH2CSC-CF3 


1906 


-C0 2 CH 2 CH=CH 2 


-CSC-CP3 


1933 






1907 


-CO?CHoCH=CHo 


-C=C-Et 


1934 


-COoCHoPH=PHo 


~PHnP=P— i Pr 


1908 


-C0 2 CH 2 CH=CH 2 


-CsC-iPr 


1935 






1909 




-C=C— cycPr 


1936 


-rO->PRiPH— PRo 




1910 




-C^C-1- (Me ) cvcPr 


1937 


-POoPRoPHsrPRo 


-PHoP=P-.0_T7ii*- 


1911 


-C02CH 2 CH=CH 2 


-C^C-CH=CHo 


1938 


v- ^2 *-**2 " ~ "2 


— 0 O — O 1 T?, , -v- 

v^ri2 j - r U.IT 


1912 


-C0 2 CH 2 CH=CH 2 


-C=C-C f=PHo 1 PH.9 


1939 


- pn*> p Wo pr— rw« 


— U n 2 v«=U — Z -lltll & 


1913 


-C0 2 CH 2 CH=CH 2 


-P=r-2-nvri rfvl 
— *~ |j_y j. jl vj._y x 




_nn^ PR*\PR— PHi 
w 2 ^- « 2 *~ ** — "2 


— CXI «-\ ^^=0 R Tm-J ^3 

-uri2L.=u— d - iraia 


1914 




— C=sP— 3 -Dvridvl 


1941 


— HOoPRoPR=PR*i 




1915 




-C=C-2-Fur 


1942 


-POo PH-» PH=PHo 


-PHiPH-PH-PH-> 


1916 


-C0 2 CH 2 CH=CH 2 


-CsC-3-Fur | 


1943 


-COdCHoCH=CHo 




1917 


-C0 2 CH 2 CH=CH 2 


-GsC-2-Imid j 


1944 




-CH9CH=CH-Et 


1918 


-C02CH 2 CH=CH 2 


-CsC-5-Imid 


1945 


-COoCH9CH=CH9 


-CH9CH=CH-iPr 


1919 


-C02CH 2 CH=CH 2 


-CH=CH-CH3 


1946 


-C0?CH9CH=CH9 


-CH9CH=CH-cvePr 


1920 


-C0 2 CH 2 CH=CH 2 


-CH=CH-CF3 


1947 


-COoCH9CH=CHo 

^ ***** * ^ 


-CH9CH=CHCH=CH9 


1921 


-C0 2 CH 2 CH=CH 2 


-CH=CH-Et 


1948 


-C02CH2CH=CH2 


-CHoCH=C(CH^) 9 


1922 


-C0 2 CH 2 CH=CH2 


-CH=CH-iPr 


1949 


-C0 2 CH 2 CH=CH 2 


-CH 2 CH=CH-2-Fur 


1923 


-C0 2 CH 2 CH=CH 2 


-CH=CH-cycPr 


1950 


-C0 2 CH 2 CH=CH 2 


-CH 2 CH=CH-3-Fur 


1924 


-C0 2 CH 2 CH=CH 2 


-CH=CH-CH=CH2 1 


1951 


-C0 2 CH 2 CH=CH 2 


-CH2CH=CH-2-Imid 


1925 


-C0 2 CH 2 CH=CH 2 


-CH=CH-2-pyridyll 


1952 


-C0 2 CH 2 CH=CH 2 


-CH 2 CH=CH-5-Iinid 


1926 


-C0 2 CH 2 CH=CH2 


-CH=CH-3-pyridylj 


1953 


-C0 2 CH 2 CH=CH 2 


-CH=CHCH 2 -cycPr 


1927 


-C0 2 CH 2 CH=CH 2 


-CH=CH-2-Fur j 


1954 


-C0 2 CH 2 CH=CH 2 


-CH=CHCH 2 -2-Fur 
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Ex.# 


Rl 


R 2 


Ex.# 


R 1 


R 2 


2001 


-C0 2 CH 2 (C 6 H 5 ) 


n- butyl 


2028 


-C0 2 CH 2 (C 6 H 5 ) 


-CH=CH-3-Fur j 


2002 


-C0 2 CH 2 (C 6 H 5 ) 


benzyl 


2029 


-C0 2 CH 2 (C 6 H 5 ) 


-CH=CH-2-Imid 


2003 


-C0 2 CH 2 (C 6 H 5 ) 


phenethyl 


2030 


-C0 2 CH 2 (C 6 H 5 ) 


-CH=CH-5-Imid 


2004 


-C0 2 CH 2 (C 6 H 5 ) 


-CH2CH2-cycPr 


2031 


-C0 2 CH 2 (C 6 H 5 ) 


-CH 2 C=C-CH3 


2005 


-C0 2 CH 2 (C 6 H 5 ) 


-CSC-CH3 


2032 


-C0 2 CH 2 (C 6 H 5 ) 


~CH 2 C^C-CF3 


2006 


-C0 2 CH 2 (C 6 H 5 ) 


-CSC-CF3 


2033 


-C0 2 CH 2 (CgHs) 


-CH 2 C^C-Et 


2007 


-C0 2 CH 2 (C 6 H 5 ) 


-CsC-Et 


2034 


-CO9CH9 (CfiHO 


-CH 2 CsC-iPr 


2008 


-C0 2 CH 2 (C 6 H 5 ) 


-0=C-iPr 


2035 


-CO9CH9 (CcHO 


-CH 9 C=C — c vc Pr 


2009 


-C0 2 CH 2 (C 6 H 5 ) 


-C=C-cycPr 


2036 • 


-CO9CH9 (C*HO 




2010 


-C0 2 CH 2 {C 6 H 5 ) 


-C=C-1- (Me) cycPr 


2037 


-CO9CH9 (CcHO 


-CH9C=C— 2 -Fur 


2011 


-C0 2 CH 2 (C 6 H 5 ) 


-CsC-CH=CH2 


1 2038 


-COoCH'? (CcHO 


-CH9CsC— 3 -Fur 


2012 


-C0 2 CH 2 (C 6 H 5 ) 


-CsC-C(=CH2)CH3 


2039 


-CO9CH9 (CfiHc) 


-CH 2 C=C-2 -Imid 


2013 


-C0 2 CH 2 (C 6 H 5 ) 


-C^C-2-pyridyl 


2040 


-CO9CH9 (CfiHq) 


-CH9C=C-5-Imid 


2014 


-C0 2 CH 2 (C 6 H 5 ) 


-CsC-3-pyridyl 

-pyr 


2041 


-C0 2 CH 2 (C6H5) 


-CH 2 CH=CH2 


2015 


-C0 2 CH 2 (C 6 H 5 ) 


-Cs=C-2-Fur 


2042 


-C0 2 CH 2 (CeH 5 ) 


-CH 2 CH=CH-CH3 


2016 


-C0 2 CH 2 (C 6 H 5 ) 


-C^C-3-Fur 


2043 


-C0 2 CH 2 (CgHs) 


-CH 2 CH=CH-CF3 


2017 


-C0 2 CH 2 (C 6 H 5 ) 


-C^C-2-Imid 


2044 


-C0 2 CH 2 (C6H 5 ) 


-CH 2 CH=CH-Et 


2018 


-C0 2 CH 2 (C 6 H 5 ) 


-CHC-5-Imid 


2045 


-C0 2 CH 2 (C 6 H 5 ) 


-CH 2 CH=CH-iPr 


2019 


-C0 2 CH 2 (C 6 H 5 ) 


-CH=CH-CH3 


2046 


-C0 2 CH 2 (C 6 H 5 ) 


-CH 2 CH=CH-cycPr 


2020 


-C0 2 CH 2 (C 6 H 5 ) 


-CH=CH-CF3 


2047 


-C0 2 CH 2 {C 6 H 5 ) 


-CH 2 CH=CHCH=CH 2 


2021 


-C0 2 CH 2 (C 6 H 5 ) 


-CH=CH-Et 


2048 


-C0 2 CH 2 (C 6 H 5 ) 


-CH 2 CH=C(CH3) 2 


2022 


-C0 2 CH 2 (C 6 H 5 ) 


-CH=CH-iPr 


2049 


-C0 2 CH 2 (C 6 H 5 ) 


-CH 2 CH=CH-2-Fur 


2023 


-C0 2 CH 2 (C 6 H 5 ) 


-CH=CH-cycPr 


2050 


-C0 2 CH 2 (C 6 H 5 ) 


-CH 2 CH=CH-3-Fur 


2024 


-C0 2 CH 2 (C 6 H 5 ) 


-CH=CH-CH=CH 2 


2051 


-C0 2 CH 2 (C 6 H 5 ) 


-CH 2 CH=CH-2-Imid 


2025 


-C0 2 CH 2 (C 6 H 5 ) 


-CH=CH-2-pyridyl 


2052 


-C0 2 CH 2 (C 6 H 5 ) 


~CH 2 CH=CH-5-Imid 


2026 


-C0 2 CH 2 (C 6 H 5 ) 


-CH=CH-3-pyridyl 


2053 


-C0 2 CH 2 (C 6 H 5 ) 


-CH=CHCH2-cycPr 


2027 


-C0 2 CH 2 (C 6 H 5 ) 


-CH=CH-2-Fur 


2054 


-C0 2 CH 2 (C 6 H 5 ) 


-CH=CHCH 2 -2-Fur 
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Ex.# 


R 1 


R2 |ex.# 


r! 


R 2 


2101 


-C02CycPr 


n-ou t_yj- 


Z iz 0 


-CC>2cycPr 


-CH=CH-3-Fur 


2102 


-C02cycPr 


Denzyj. 


z iz y 


-CO2 cycPr 


- CH=CH- 2 - Imi d 


2103 


-C02cycPr 


phenethyl 


zlJO 


-C02CycPr 


-CH=CH-5-Imid 

~J JL.lll.-l. KA. 


2104 


-C02cycPr 


-uH2CH2~cycPr 


2131 


-C02cycPir 


»-» — v-il j 


2105 


-CC^cycPr 


-C^C-CH3 


2132 


— COo cvrPr 


— PH *•> p=p - P7? -j 


2106 


-CC^cycPr 


-CSC-CF3 


2133 


-COi cvcPr 


-PHiP=P-l?t- 


2107 


-C02cycPr 


-C^C-Et 


2134 




-PHoP=P-i Dr 


2108 


-CO2 cycPr 


-C^C-iPr 


2135 


-CDorvrPr 


**2 l.=u - eye rx 


2109 


-C02cycPr 


-C=C-cycPr 


2136 




-PH^Pr-P fu— nu^ 


2110 


-CO 2 eye Pr 


~Cz=C-l- (Me ) cycPr 


2137 


w 2 ^» y *r X. 


Un2 u=U ~ z - r uir 


2111 


-CC>2cycPr 


-CsC-CH=CH2 


2138 


v» v 2 Jr ^» * ■*> 




2112 


-CO2 cycPr 


-CsC-C ( =CH2 ) CH3 


2139 


V* V^2 ^ Jr C Xr £ 


r*TT-> r- — C O Tm-I J 


2113 


-C02cycPr 


-C=C-2-pyridyl 


2140 


P*P\i-» r*\ft^ Pr 


~ Un2 d - imi a 


2114 


— C02cycPr 


- C=C - 3 -pyr i dyl 


2141 


— Pf*l^ r*\Tr* O v- 
V- w 2 <~ y XT XT 


— cxi *\ r* 13 — r* u m 
-t-rt2*-rl~Cri2 


2115 


-C02cycPr 


-C=C-2-Fur 


2142 




v. H2 v-fi— v^rl— v^n 3 


2116 


-C02cycPr 


-C=C-3-Fur 


2143 


— COocvcPr 


-PHoPH-PH-PT?-i 


2117 


-C02CycPr 




2144 


— C02cycPi" 


— ill 


2118 


-C02CycPr 


v^=L. D — IIUJ.Q 


z 14b 


-C02cycPr 




2119 


-C02cycPr 


— tn- L.xl — v^rlj 


Z x4b 


-C02CycPr 


-CHoCH=CH-cvrP-r 


2120 


-C02cycPr \ 


— PH- fW- 




-C02cycPr 


-CH? CH=CHCH=CHo 


2121 


-C02cycPr 


-CH=CH-Et 


2148 


-C02cycPr 


-CH9CH=C (CHi ) 0 

v "**Z w * 1 z 


2122 


-C02cycPr 


-CH=CH-iPr 


2149 


-C02CycPr 


-CH 2 CH=CH-2-Fur 


2123 


-CC>2CycPr 


-CH=CH-cycPr 


2150 


-C02cycPr 


-CH2CH=CH-3-Fur 


2124 


-C02cycPr 


-CH=CH-CH=CH2 


2151 


-C02cycPr 


-CH2CH=CH-2-Imid 


2125 


-C02cycPr 


-CH=CH-2-pyridyl 


2152 


-C02cycPr 


-CH 2 CH=CH-5~Iraid 


2126 


-C02CycPr 


-CH=CH-3-pyridyl 


2153 


-C02CycPr 


-CH=CHCH2-cycPr 


2127 


-C02cycPr 


-CH=CH-2-Fur 


2154 


-C02CycPr 


-CH=CHCH 2 -2-Fur 
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Ex.# 


R 1 


R 2 


Ex.# 


R 1 


R 2 


2201 


-CC>2CH2cycPr 


n~ butyl 


2228 


-COoCHocvcPr 


-CH=CH-3-Fur 


2202 


-C02CH2cycPr 


benzyl 


2229 


-CO0CH3 cvcPr 


-CH=CH-2-Imid 


2203 


-CC>2CH2cycPr 


phenethyl 


2230 


-CO2 CH2 eye Pr 


-CH=CH-5~Imid 


2204 


-C(>2CH2cycPr 


-CH2CH2-cycPr 


2231 


-COo CH? eve Pr 


-CHoC=C-CH-3 


2205 


-COoCH^cycPr 


-CSC-CH3 


2232 


-CO*) CHo eve Pr 

wi*2 wjr v,ri. 


~CHoC=C:-CF-a 

jj w— w V— i < 


2206 


-CO0CH9 cvcPr 


-C=C-CF3 


2233 


— COo CHi rvr P-r 




2207 


-C02CH2cycPr 


-C=C-Et 


2234 


-POoPHorvrPr 


-PWiP=P- -i Pr 


2208 


-COr) CH«5 cvcPr 


— C=C— iPr 


2235 




\.n2^=L cycrr 


2209 


-COoCHicvcPr 


— C =C — cvr P t 


2236 


Lw2^n2 wjv Gtr J7 


-PUnP=P-PU-PU^ 


2210 


PHn PH« r'vrr* Pr 


v, — v_ j. \ric/ Lycri 




— u u»2 V-W2 eye F r 


- C H 2 =c - A - F u r 


2211 


-POnPHorvrPr 
w w*2 w*i2 jr *-r a 






~L.u2Un2cycrr 


— 2 w=v- — j — r Ur 


2212 




-C=C-C ( -PHi 1 pu-j 




w vn 2 ey c v r 




2213 




w— w ^> f Jr -J- 




_POn ptJ» /-»\ r r* D-v- 


- v- n 2 =v, — d — ± mi a 


2214 




- CsC- 3— nvridvl 


2241 


-PPj^PHn /—vr/~ , r>v 




2215 


-CO0CH0 cvcPr 


-C=C— 2 -Fur 


2242 


-POoPHnrvrPr 


-PHiPH-PH-PHi 
v.n2 wiT — Lii urij 


2216 


- CO ? CH ? c vc Pr 


-C=C-3 -Fur 


2243 


-COnCHorvrPr 


-CHtCH=CH-CFt 


2217 


-CO0CH9 cvcPr 


-C^C-2-Imid 


2244 


-COiCHicvePr 

w w^ ^ Jr * ^ 


-CHoCH=CH-Fh 


2218 


-CO^CH? cvcPr 


-C=C-5-Imid 


2245 


-COoCHicvcPr 




2219 


-COoCH^cvcPr 


-CH=CH-CH3 


2246 


-COoCHocvcPr 

w w" 2 w 1 1 w y w XT J. 


-CH'5PH=PH-rvrPr 


2220 


-C02CH2CycPr 


-CH=CH-CF3 


2247 


-COoCHocvcPr 


-CHoCH=CHCH=CHo 


2221 


-C02CH2cycPr 


-CH=CH-Et 


2248 


-CO^CH-jcvcPr 


-CHoCH=C (CH-3 ) 0 


2222 


-C02CH2cycPr 


-CH=CH-iPr 


2249 


-C02CH2cycPr 


-CH2CH=CH-2-Fur 


2223 


-C02CH2CycPr 


-CH=CH-cycPr 


2250 


-C02CH2cycPr 


-CH2CH=CH-3-Fur 


2224 


-C02CH2cycPr 


-CH=CH-CH=CH2 


2251 


-C02CH2CycPr 


-CH2CH=CH-2-Imid 


2225 


-C02CH2CycPr 


-CH=CH-2-pyridyl 


2252 


-C02CH2cycPr 


-CH2CH=CH-5-Imid 


2226 


-C02CH2cycPr 


-CH=CH-3-pyridyl 


2253 


-C02CH2cycPr 


-CH=CHCH2-cycPr 


2227 


-C02CH2cycPr 


-CH=CH-2-Fur 


2254 


-C02CH2cycPr 


-CH=CHCH2-2-Fur 



-102- 



WO 00/00478 



PCT/US99/14395 



Table 2 cont. 





Rl 


R 2 


Ex.# 


Rl 


R2 


2301 


-SO2CH2CH3 


n-butyl 


2328 


-SO2CH2CH3 


-CH=CH-3-Fur 


2302 


-SO2CH2CH3 


benzyl 


2329 


-SO2CH2CH3 


-CH=CH-2-Imid 


2303 


-SO2CH2CH3 


phenethyl 


2330 


-SO2CH2CH3 


-CH=CH-5-Imid 


2304 


-SO2CH2CH3 


-CH2CH2~cycPr 


2331 


-S02CH9CH-1 

£g £1 »J 


-CH2C=C-CH3 


2305 


-SO2CH2CH3 


-CSC-CH3 


2332 


-SO9CH9CH7 


-CH^C=C-CF-i 


2306 


-SO2CH2CH3 


-C^C-CF3 


2333 


-SOoCHoCH*? 




2307 


-SO2CH2CH3 


-C=C-Et 


2334 


-SO9CH0CH7 


-CHoC=C-iPr 


2308 


-SO2CH2CH3 


-CsC-iPr 


2335 


-SOoCHoCH-* 


-CHif^-rvrPr 
^»ii < ^v- = ^ v-_y v_ it i. 


2309 


-SO2CH2CH3 


-C^C-cycPr 


2336 






2310 


-SO2CH2CH3 


-OeC-1- (Me) cycPr 


2337 


-SOoCHoCH-i 




2311 


^ »J 


-C^C-CH=CH2 


2338 


-SOoCHoCHi 




2312 


-SO2CH2CH3 


-CsC-C(=CHo)CHi 


2339 






2313 


-SO2CH2CH3 


-C^C-2-pyridyl 


2340 


-SOoCHoCHi 


v— v-=V- J .±111 J. U j 


2314 


-SO2CH2CH3 


-Csc-3-pyridyl 


2341 




~CHoCH=rHo 
n — v^xi^ 


2315 


-SO2CH2CH3 


-CsC-2-Fur 


2342 


-SOoCHoCH-* 




2316 


-SO2CH2CH3 


-C^C-3-Fur 


2343 


-SOoCH^CH"* 




2317 


-SO2CH2CH3 


-C^C-2-Imid 


2344 


-S0?CH?CH7 


-CH2CH=CH-Et 


2318 


-SO2CH2CH3 


-C^C-5-Imid 


2345 


-SOoCH^CHt 


-CH?CH=CH- i Pr 


2319 


-SO2CH2CH3 


-CH=CH-CH3 


2346 


-SO?CH?CH** 


-CH2CH=CH-cycPr 


2320 


-SO2CH2CH3 


-CH=CH-CF3 


2347 


-SO2CH2CH3 


-CH2CH=CHCH=CH2 


2321 


-SO2CH2CH3 


-CH=CH-Et 


2348 


-SO2CH2CH3 


-CH2CH=C(CH3)2 


2322 


-SO2CH2CH3 


-CH=CH-iPr 


2349 


-SO2CH2CH3 


-CH2CH=CH-2-Fur 


2323 


-SO2CH2CH3 


-CH=CH-cycPr 


2350 


-SO2CH2CH3 


-CH2CH=CH-3-Fur 


2324 


-SO2CH2CH3 


-CH=CH-CH=CH2 


2351 


-SO2CH2CH3 


-CH 2 CH=CH-2-Imid 


2325 


-SO2CH2CH3 


-CH=CH-2-pyridyl 


2352 


-SO2CH2CH3 


-CH2CH=CH-5-Imid 


2326 


-S0 2 CH 2 CH 3 


-CH=CH-3-pyridyl 


2353 


-SO2CH2CH3 


-CH=CHCH2-cycPr 


2327 


-SO2CH2CH3 


-CH=CH-2-Fur 


2354 


-SO2CH2CH3 


-CH=CHCH2-2-Fur 
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Ex.# 


R 1 


r2 


Ex.# 


r1 


K 


2401 


-S02CH(CH3)2 


n- butyl 


2428 


-SOoCH fCHi ) 9 




2402 


-S02CH(CH3)2 


benzyl 


2429 


-SO9CH (CHi ) 9 




2403 


-S02CH(CH3)2 


phenethyl 


2430 


-S09CH f CH-J i 0 


-PH— PH— S-Tmi 

V-ll J XIIIXU 


2404 


-SO9CH (CH**) 9 


-CH2CH 2 -cycPr 


2431 


\ v-«3 ; 2 


^- ft 2 t-^t- ~ L-rl 3 


2405 


~S02CH(CH3)2 


-CHC-CH3 


2432 


-SO9CH (CH-j ) 0 




2406 


-SO?CH(CHi)9 


-C^C-CF3 


2433 


-SOiCH (PTJ-a \ ") 


- P W ^ P=P - XT' *- 


2407 


-SO9CH (CH^ ) 9 


-C=C-Et 


^» *± j *± 


f^Ln \^-«3 ' 2 


Ln2vJ=v_— lFr 


2408 


-SO9CH (CH-? ) 9 


— C=C— iPr 


2435 


ou 2 ^.n 1 1^113 ; 2 


- l. n 2 is. — cy c Fr 


2409 




— C^C— cycPi* 


^ f± J O 


l*-ri3 J 2 


PlTT-p!-^ pTJ pTT_ 

-CH2C=C-CH=CH2 


2410 


-SO9CH (CH-i ) 9 


-C=C— 1- f Me») rvrPr 

X \ vie y XrX 


£t ft J / 


-i>L>2^ti (LH3 ) 2 


-LH2C^C-z -Fur 


2411 


-^OoPH f PHo 1 0 


v— n — Vw, ri y j 




-S02CH(CH3) 2 


-CH2C=C-3-Fur 


2412 




— P=P-P f -PWi 1 PW-» 




CJO.-k/TJ / pit- \ „ 

-SU2CH (CH3 ) 2 


-CH2C=C-2-Imid 


2413 


-S09CH fCH-3 ) 9 


— P=P— 9 — nvri rlvrl 

v-— ^— ^ L^_yXXtajfX 


^ *± *± u 


-bU2v-rl IV-H3 ; 2 


-LH2C=C-D~Iniia 


2414 


-SO9CH (CH-i ) 9 


— P==p — 3 -nvridvl 


24dl 


_ qriopu f rwi ^ 
ol»2cm i <~«3 ; 2 


c u »^ <^ u — r»vi ^» 

v-fi2^-" — ^-«2 


2415 


-SO9CH (CH** J 9 


-C^C-2-Fur 


2442 


ou2v-xi l^-ti3 ; 2 


-PWnPU-PU r-«TT_ 

-L.n.2^-" - v-rl— V-W3 


2416 


-S09CH(CH-i) 9 


-C=C-3-Fur 


2443 




-PPiPH-PH-PI?^ 


2417 


-S02CH(CH3)2 


-CsC-2-Imid 


2444 




-PHnPH-PH-Ph 


2418 


-S02CH(CH3)2 


-C=C-5-Imid 


2445 




-PH^PH-PH-i Dr 


2419 


-S02CH(CH3) 2 


-CH=CH*CH3 


2446 




-PHlPH-PH-rvrDy- 

v- n.2 ^- xi — V- ft ~ cy c tr x 


2420 


-S02CH(CH3)2 


-CH=CH-CF3 


2447 


-SO9CH ) 9 


-CHoPH=PHPH=PHn 


2421 


-S02CH(CH3)2 


-CH=CH~Et 


2448 


-S09CH(CH-i) 9 


v ' il 2 ^ V>-*i j ; 2 


2422 


-S0 2 CH(CH3) 2 


-CH=CH-iPr 


2449 


-S0 2 CH(CH 3 )2 


-CH 2 CH=CH-2-Fur 


2423 


-S0 2 CH(CH 3 )2 


-CH=CH-cycPr 


2450 


-S0 2 CH(CH 3 ) 2 


-CH 2 CH=CH-3-Fur 


2424 


-S0 2 CH(CH3) 2 


-CH=CH-CH=CH2 


2451 


-S0 2 CH(CH3) 2 


-CH2CH=CH-2-Imid 


2425 


-S0 2 CH(CH3) 2 


-CH=CH-2-pyridyl 


2452 


-S0 2 CH(CH 3 )2 


-CH 2 CH=CH-5-Iroid 


2426 


-S0 2 CH(CH 3 ) 2 


-CH=CH-3-pyridyl 


2453 


-S0 2 CH(CH 3 ) 2 


-CH=CHCH2-cycPr 


2427 


-S02CH(CH 3 ) 2 


-CH=CH-2-Fur 


2454 


-S0 2 CH(CH 3 ) 2 


-CH=CHCH 2 -2-Fur 
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Ex.# 


R 1 


R 2 


Ex.# 


r1 


R2 


2501 


-C(=0)CH 3 


n-butyl 


2528 


-C (=0) CH3 


-CH=CH-3 -Fur 


2502 


-C(=0)CH 3 


benzyl 


2529 


-C (=0) CH3 


-CH=CH-2-Tmi d 


2503 


-C(=0)CH3 


phenethyl 


2530 


-C (=0) CH3 


-CH=CH-5-Tmi H 


2504 


-C(=0)CH3 


-CH2CH2~cycPr 


2531 


_C ( = q\ chi 




2505 


-C(=0)CH3 


-CSC-CH3 


2532 


-C (=01 CH-a 




2506 


-C (=0) CH3 


-C=C-CF3 


^ -j ~j ~j 


— U \ —U) t-113 




2507 


-C (=0) CH3 


-C=C-Et 


a J J4 


c v — sJ ) CM3 


ft — 0 J T^-w- 

-Ln2v- : =C-Xrr 


2508 


-C (=0)CHi 


-C=C— iPr 




\ — un3 


-CH2C^C-cycPr 


2509 




...pssp r*~\rr* Dr 

«w Lyi* IT X. 




w 1— U/ Un3 


-CH2C=C~CH=CH2 


2510 


-C (=0) CH-J 






1- l — u j L.113 


-Lrl2C=C— X-Flir 


2511 


-C l=0) C.Hi 






<~ V— U J LH3 


-CH2 C=C- 3 - Fur 


2512 


-C (=0) CH3 






— P f -n\ r»u-i 
u \ — U / 1-113 


-CH2C^C-2-Imia 


2513 


-C (=0) CH~* 


— p=p_ 0 -nvri Hvl 




_r* f —c\ \ phi 
v — J ^"3 


- t-ii 2 t-=C - d - Imx a 


2514 


-C (=0) CH3 


- CsP - 3 — nvr i d v 1 


2541 




— PWoPtJ— PU^v 


2515 


-C (=0) CH3 


-C=C-2-Fur 


2542 


v. \ — w / v-n.3 


v-ii2^""" t -"""^-'"3 


2516 


-C (=0) CH3 


- C^C - 3 - Fur 


2543 


-p f =n t ph-5 


~^rl2 L " — ~v«r 3 


2517 


-C (=0)CH 3 


-C^c-2-Imid 


2544 


_p f = n) PU-, 


-PHnPW-PH-fff 

v-n2^-*i — ^— ti Hit 


2518 


-C (=0) CH3 


-C^C-5-Iraid 


2545 




n.2*~fi—uri 1 "r 


2519 


-C(=0)CH 3 


-CH=CH-CH3 


2546 






2520 


-C(=0)CH 3 


-CH=CH-CF3 


2547 


-C (=0) CHi 


-PHoPH=PHPH-PWn 


2521 


-C(=0)CH 3 


-CH=CH-Et 


2548 


-C (=0) CH3 




2522 


-C(=0)CH 3 


-CH=CH-iPr 


2549 


-C{=0)CH 3 


-CH2CH=CH-2-Fur 


2523 


-C(=0)CH 3 


-CH=CH-cycPr 


2550 


-C(=0)CH 3 


-CH2CH=CH-3-Fur 


2524 


-C(=0)CH 3 


-CH=CH-CH=CH2 


2551 


-C(=0)CH 3 


-CH2CH=CH-2-Imid 


2525 


-C(=0)CH3 


-CH=CH-2-pyridyl 


2552 


-C(=0)CH3 


-CH2CH=CH-5-Imid 


2526 


-C(=0)CH 3 


-CH=CH-3-pyridyl 


2553 


-C(=0)CH 3 


-CH=CHCH2-cycPr 


2527 


-C(=0)CH 3 


-CH=CH-2-Fur 


2554 


-C(=0)CH3 


-CH=CHCH 2 -2-Fur 
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Ex.# 


Rl 


R 2 


Ex.# 


Rl 


R 2 


2601 


-C(=0)CH2CH3 


n- butyl 


2628 


-C(=0)CH?CH7 


-CH=CH-3-Fur 


2602 


-C(=0)CH2CH3 


benzyl 


2629 


-C(=0)CH:>CHt 


-CH=CH-2 - 1 mid 


2603 


-C(=0)CH2CH3 


phenethyl 


2630 


-C (=0)CH 2 CH3 


-CH=CH- 5 - Tmi d 


2604 


-C(=0)CH 2 CH3 


-CH 2 CH 2 -cycPr 


2631 


-C (=0) CHoCHi 


-CH')C= : C-CH-a 


2605 


-C(=0)CH2CH3 


-C=C-CH3 


2632 






2606 


-C(=0)CH 2 CH3 


-C=C-CF3 ! 


2633 




^ n ^ v_=a^ ij u 


2607 


-C(=0)CH2CH3 


-C=C-Et 


2634 




-CHoOT-iPr 


2608 


-C{=0)CH 2 CH3 


-C^C-iPr 


2635 




V-ii^V-=v- t-jfClrA 


2609 


-C(=0)CH2CH3 


-C^C-cycPr 


2636 




^- n 2 v- =v- ^- £1 — n 2 


2610 


-C(=0)CH 2 CH3 


-C^C-1- (Me) cycPr 


2637 


-C ( =0 i CHoCH-a 


v*n2^=v» - z — r ur 


2611 


-C(=0)CH2CH3 


-C=C-CH=CH 2 


2638 


-C (=0) CHoCH-5 




2612 


-C(=0)CH 2 CH3 




2639 


u v-n 2 ^-ti3 


- h 2 c=c - ^ - Imi a 


2613 


-C(=0)CH2CH3 


-C=C-2 -pyr idyl 


2640 




-rH^r=r_t\-Titii ^ 
i- « 2 j — ±mi a 


2614 


-C{=0)CH2CH3 


-ChC-3 -pyridyl 


2641 




Ltl2^n- Un2 


2615 


-C(=0)CH2CH3 


-CsC-2-Fur 


2642 




-PM^PH-PH-PHt 


2616 


-C(=0)CH2CH3 


-C=C-3-Fur 


2643 


-C (=0) CHoCHo 


-PHoPH-PH-P1?-j 


2617 


-C(=0)CH2CH 3 


-C^C-2-Imid 


2644 


-C (=0) CH9CH7 


^ !■* ^ V-ll V»ii £iU 


2618 


-C(=0)CH2CH3 


-C^C-5-Iinid 


2645 


-C(=0)CHoCH7 


-CHoCH=CH-iPr 
*»ii^^*i ^»ii 111 


2619 


-C(=0)CH 2 CH3 


-CH=CH-CH3 


2646 


-C(=0)CH2CH3 


-CHo CH=CH- c vc Pr 


2620 


-C(=0)CH 2 CH3 


-CH=CH-CF3 


2647 


-C(=0)CH9CH^ 


-CHoCH=CHCH=rHo ' 

v»i*^ wii v<iiiv»ii~*\,n y 


2621 


-C(=0)CH2CH3 


-CH=CH-Et 


2648 


-C(=0)CH2CH3 


-CH9CH=C(CH^) 0 


2622 


-C(=0)CH2CH3 


-CH=CH-iPr 


2649 


-C(=0)CH2CH3 


-CH 2 CH=CH-2-Fur 


2623 


-C(=0)CH2CH3 


-CH=CH-cycPr 


2650 


-C(=0)CH 2 CH3 


-CH 2 CH=CH-3-Fur 


2624 


-C(=0)CH2CH3 


-CH=CH-CH=CH 2 


2651 


-C<=0)CH2CH3 


-CH 2 CH=CH-2-Imid 


2625 


-C(=0)CH2CH3 


-CH=CH-2 -pyr idyl 


2652 


-C(=0)CH2CH3 


-CH 2 CH=CH-5-Imid 


2626 


-C(=0)CH 2 CH3 


~CH=CH-3-pyridyl 


2653 


-C(=0)CH2CH 3 


-CH=CHCH2-cycPr 


2627 


-C(=0)CH2CH3 


-CH=CH-2-Fur 


2654 


-C(=0)CH2CH3 


-CH=CHCH 2 -2-Fur 
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Ex.# 


Rl 


R2 J Ex.* 


R 1 


p2 


2701 


-C(=0)CH 2 CH2CH3 


n-DuT.yi 


Z /Z 0 


-C(=0)CH 2 CH 2 CH3 


-CH=CH-3-Fur 


2702 


-C(=0)CH 2 CH2CH3 


Denzyi 


0 "7 O Q 

z /zy 


-C(=0)CH 2 CH 2 CH3 


-CH=CH-2-Tmi rl 


2703 


-C(=0)CH 2 CH2CH3 


pnene cxiyj. 


z / ju 


-C(=0)CH 2 CH2CH3 


-CH=CH-5-Imid 


2704 


-C(=0}CH 2 CH2CH3 


~Ln2LH2~CyCrr 


^ / Jx 


-C(=0)CH 2 CH2CH3 


-CH^CsC-CHt 


2705 


-C(=0)CH 2 CH 2 CH3 


— CSC-CH3 


O "7 "5 O 

2732 


-C(=0)CH 2 CH 2 CH3 




2706 


-C(=0)CH 2 CH 2 CH3 


-C=C-CF3 


2733 


-C ( =0) CH 2 CH 2 CH3 




2707 


-C(=0)CH 2 CH 2 CH3 


-C^C-Et 


2734 


-C ( =0 ) CHoCHoCHi 


-PHiP=P-nDr 1 


2708 


-C{=0)CH 2 CH 2 CH3 


-C=C-iPr 


2735 


-C (=0) CHoCHoCH-j 


un2^=t. cycri 


2709 


-C(=0)CH 2 CH 2 CH3 


-C=C-cycPr 


2736 




-Cn 2 C=C-CH=CH2 


2710 


-C(=0)CH 2 CH 2 CH3 


-C=C-1- (Me)cycPr 


2737 


I — v-^ v«n2^-** 2 ^-*i3 


-CH 2 C=C-z-Fur 


2711 


-C(=0)CH 2 CH2CH3 


-C=C-CH=CH2 


2738 


^- V — w / v-XT.^ V — 2, ^-**3 


- LH2C=C— J -Fur j 


2712 


-C(=0)CH 2 CH 2 CH3 


-C=C-C ( =CH 2 ) CH3 


2739 




-cti 2 c=L.- z - imxa 


2713 


-C(=0)CH 2 CH 2 CH3 


-C=C-2 -pyridyl 


2740 


-C { =0 ) CH0CH9CH7 


-rHoP^-'s-Tmi r3 

Ln2t=v,-j-iniiu 


2714 


-C(=0)CH 2 CH 2 CH3 


-C=C - 3 -pyr i dyl 


2741 


-C { =0) CHoCHoCHi 


-PH'iPW-PH^ 


2715 


-C(=0)CH 2 CH 2 CH3 


-Csc-z-Fur 


2742 


-C ( =0) CHoCHoCHt 


-PWnPW-PW-PU-. 


2716 


-C(=0)CH 2 CH 2 CH3 


— C=C— J— r UT 


2743 


-C(=0)CH 2 CH2CH3 


-CHoCH=PH-PPi 


2717 


-C(=0)CH 2 CH 2 CH3 


-c=c— z-±ima 


1 1 A A 

2744 


-C(=0)CH2CH 2 CH3 


-CH^^H=fH-R^ 

»— A 1 Z ^~ ^ * — ii Cj u 


2718 


-C(=0)CH 2 CH 2 CH3 


_r*=P* R Trrt ■? /3 

— us=u— d — xiuici 


z /4b 


-C(=0)CH2CH2CH3 




2719 


-C(=0)CH 2 CH2CH3 




Z / 41 a 


-C(=0)CH2CH2CH3 




2720 


-C(=0)CH 2 CH2CH3 




0*7 ^ T 
Z / f* / 


-C(=0)CH 2 CH 2 CH3 




2721 


-C(=0)CH2CH2CH3 


-CH=CH-Et 


2748 


-C(=0)CH 2 CH 2 CH3 


-CH9CH=C (CH-i ) 0 


2722 


-C(=0)CH 2 CH2CH3 


-CH=CH-iPr 


2749 


-C(=0)CH 2 CH 2 CH3 


-CH 2 CH=CH-2-Fur 


2723 


-C{=0)CH 2 CH2CH3 


-CH=CH-cycPr 


2750 


-C(=0)CH 2 CH 2 CH3 


-CH 2 CH=CH-3-Fur 


2724 


-C(=0)CH 2 C3f2CH3 


-CH=CH-CH=CH 2 


2751 


-C(=0)CH 2 CH 2 CH3 


-CH 2 CH=CH-2-Imid 


2725 


-C(=0)CH 2 CH2CH3 


-CH=CH-2 -pyridyl 


2752 


-C(=0)CH 2 CH2CH3 


-CH 2 CH=CH-5-Imid 


2726 


-C(=0)CH 2 CH 2 CH3 


-CH=CH-3 -pyridyl 


2753 


-C(=0)CH 2 CH 2 CH3 


-CH=CHCH 2 -cycPr 


2727 


-C(=0)CH 2 CH 2 CH3 


-CH=CH-2-Fur 


2754 


-C{=0)CH 2 CH2CH3 


-CH=CHCH 2 -2-Fur 
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Ex.# 


Rl 


R 2 


Ex.# 


Rl 


R2 


2801 


-C(=0)CH(CH3)2 


n-butyl 


2828 


-C(=0)CH(CH 3 ) 2 


-CH=CH-3-Fur 


2802 


-C(=0)CH(CH 3 )2 


benzyl 


2829 


-C(=0)CH(CH3)2 


-CH=CH-2-Imid 


2803 


-C(=0)CH(CH3)2 


phenethyl 


2830 


-C(=0)CH(CH 3 )2 


-CH=CH-5-Imid 


2804 


-C(=0)CH(CH 3 ) 2 


-CH2CH2-cycPr 


2831 


-C(=0)CH(CH3)2 


-CH2CSC-CH3 


2805 


-C(=0)CH(CH3)2 


-C^C-CH 3 


2832 


-C {=0)CH(CH 3 )2 




2806 


-C(=0)CH(CH3)2 


-C^C-CF3 


2833 


-C(=0)CH{CH^)o 


-PHoP=P-Ft- 


2807 


-C(=0)CH(CH3)2 


-C=C-Et 


2834 


-C (=0) CH (CH-j ) 9 


^ri^ v_=v» _l c x. 


2808 


-C(=0)CH{CH3)2 


-CsC-iPr 


2835 


-C (=0) CH (CH"}) 0 


v~ n 2 —cy c rr 


2809 


-C(=0)CH(CH3)2 


-C=C— eye Pr 


2836 


-C (=0) CH iCRi) 7 




2810 


-C(=0)CH(CH 3 )2 


-C=C-1- (Me) cvcPr 


2837 


-C (=0) CH (CH^ ) 0 




2811 


-C(=0)CH<CH3)2 


-C^C-CH=CH2 


2838 


-C (=0) CH {CH3) 2 


-PHoP=P— 


2812 


-C(=0)CH(CH3)2 


-C^C-C ( =CH2 ) CH3 


2839 


-C (=0) CH (CH3 ) 2 


-PRo P=P— ? -Tm-i 


2813 


-C(=0)CH(CH3) 2 


-C^C-2 -pyridyl 


2840 


-C(=0)CH(CH-i)o 


-PHo P=P- 5 -Tm-i H 


2814 


-C(=0)CH(CH3)2 


-C^C-3 -pyridyl 


2841 


-C (=0) CH(CHt ) 7 


-PHoPH=PHt 


2815 


-C(=0)CH(CH3)2 


-C=C-2-Fur 


2842 


-C ( =0) CH (CH"i ) 0 


-PHnPH=PH-PHo 


2816 


-C(=0)CH(CH 3 )2 


-C=C-3-Fur 


2843 


-C(=0)CH(CH 3 )2 


-PHoPH=PH-PFo 


2817 


-C(=0)CH(CH 3 )2 


-C=C-2-Imid 


2844 


-C (=0)CH{CH3) 2 


-CHo CH=CH- Et 


2818 


-C(=0)CH(CH3)2 


-C^C-5-Imid 


2845 


-C(=0)CH(CH3)2 


-CH'3CH=CH-iPr 1 


2819 


-C(=0)CH(CH3) 2 


-CH=CH-CH 3 


2846 


-C(=0)CH(CH3)2 


-CH2CH=CH-cycPr 


2820 


-C(=0)CH(CH3)2 


-CH=CH-CF3 


2847 


~C(=0)CH(CH3)2 


~CH2CH=CHCH=CH2 


2821 


-C(=0)CH(CH 3 )2 


-CH=CH-Et 


2848 


-C(=0)CH(CH3)2 


-CH2CH=C(CH 3 )2 


2822 


-C(=0)CH(CH3)2 


-CH=CH-iPr 


2849 


-C(=0)CH(CH 3 )2 


-CH2CH=CH-2-Fur 


2823 


-C(=0)CH(CH 3 )2 


-CH=CH-cycPr 


2850 


-C(=0)CH(CH3)2 


-CH 2 CH=CH-3-Fur 


2824 


-C(=0)CH(CH3)2 


-CH=CH-CH=CH2 


2851 


-C(=0)CH{CH 3 ) 2 


-CH 2 CH=CH-2-Imid 


2825 


-C(=0)CH(CH3)2 


-CH=CH-2-pyridyl 


2852 


-C(=0)CH(CH3)2 


-CH2CH=CH-5-Imid 


2826 


-C(=0)CH(CH 3 )2 


-CH=CH-3-pyridyl 


2853 


-C(=0)CH(CH 3 )2 


-CH=CHCH2-cycPr 


2827 


-C{=0)CH(CH 3 ) 2 


-CH=CH-2-Fur 


2854 


~C(=0)CH(CH3)2 


-CH=CHCH2-2-Fur | 



-108- 



WO 00/00478 



Table 2 cont. 



PCT/US99/14395 



Ex.# 


R 1 


R 2 


Ex.# 


R 1 


R 2 


2901 


-C (=0) cycPr 


n- butyl 


2928 


-C f =0) cvcPr 




2902 


-C (=0) cycPr 


benzyl 


2929 


— C (=0) cvcPr 




2903 


-C (=0) cycPr 


phenethyl 


2930 


— C ( =0 ) cvrPr 




2904 


t-C (=0) cycPr 


-CHoCH^-cycPr 


2931 


-C ( =0) cvcPr 


-PHtP=P-PH-> 


2905 


-C (=0) cycPr 


-CSC-CH3 


2932 


-C { =0) cycPr 


-PHoP=P-PF-> 


2906 


-C (=0) cycPr 


-CHC-CF3 


2933 


— C { ~0 ) cycPr 




2907 


-C (=0) cycPr 


-CsC-Et 


2934 


— C ( —Q^ rvrPr 


— PMnP=P— t Or* 

V-tl^ — »- — -L IT i 


2908 


-C ( =0) cycPr 


-C=C-iPr 


2935 


— P ( =0 ^ r*\re* Pr 


V-H2 v- — L~cycrr 


2909 


-C (-0) cycPr 


— C=C— cycPr 


2936 


— P f — P \ rvrPr 


v, n2 L. n — u n 2 


2910 


-C (=0) cvcPr 


-C^C-1- (Me) cvcPr 


2937 




vtt2 L.=U — z — r MX 


2911 


— C ( —O ) cvcPr 




2938 


\— v — ^ / cycrr 


^-H2^=v_ J — r UIT 


2912 


— p f ~n \ r-vrPr 


_p:=p_p / — pHo \ p«*a 


& zj j y 


v- i — u / cycirr 


- ti 2 - z - imi a 


2913 


— P f =0 ) rvrPr 




j *± \j 


\ —\J ) CyCirT 




2914 


— p f = n \ cvcPr 






\- \ —\J ) CyCrl 


r* u »> r* ij — r~* u «. 
-^W2t-H-cti2 


2915 


-C (=0) cycPr 


-C=C-2 -Fur 


2942 


— P f=Pj) rvrPv 


-PHoPH-PH-PUn 


2916 


-C (=0) cycPr 


-Csc-3-Fur 


2943 




— PHi PH- PW_ r»T?*> 


2917 


-C (=0) cycPr 


-CsC-2-Imid 


2944 


-C ( =0) cvcPr 




2918 


-C (=0) cycPr 


-C=C~5-Imid 


2945 


-C (=0) cycPr 


-CHoPH=PH-i Pt* 


2919 


~C (=0) cycPr 


-CH=CH-CH3 


2946 


— C ( =0) eye Pit 




2920 


-C(=0)cycPr 


-CH=CH-CF3 


2947 


-C (=0) cycPr 




2921 


-C(=0)cycPr 


-CH=CH-Et 


2948 


~C (=0) cycPr 


-CHoCH=C (CHi ^ o 


2922 


-C(=0)cycPr 


-CH=CH-iPr 


2949 


-C(=0)cycPr 


-CH 2 CH=CH-2-Fur 


2923 


-C(=0)cycPr 


-CH=CH-cycPr 


2950 


-C(=0)cycPr 


-CH 2 CH=CH-3-Fur 


2924 


-C(=0)cycPr 


-CH=CH-CH=CH2 


2951 


-C (=0) cycPr 


-CH2CH=CH-2-Imid 


2925 


-C(=0)cycPr 


-CH=CH-2-pyridyl 


2952 


-C(=0)cycPr 


-CH 2 CH=CH-5-Imid 


2926 


-C(=0)cycPr 


-CH=CH-3-pyridyl 


2953 


-C(=0)cycPr 


-CH=CHCH 2 -cycPr 


2927 


-C(=0)cycPr J 


-CH=CH-2-Fur I 


j 2954 


-C(=0)cycPr 


-CH=CHCH 2 -2-Fur 



*Unless otherwise noted, stereochemistry is ( + /-) and in R 2 
all double bonds are trans. 
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EX.# 


Rl 


R2 


4001 


-CH 2 -CH=CH 2 


n-butyl 


4002 


-CH2-CH=CH 2 


benzyl 


4003 


-CH 2 -CH=CH 2 


phenethyl 


4004 


-CH 2 -CH=CH 2 


-CH 2 CH 2 -cycPr 


4005 


-CH 2 -CH=CH 2 


-C=C-CH 3 


4006 


-CH 2 -CH=CH 2 


-C=C-CF 3 


4007 


-CH 2 -CH=CH 2 


-C=C-Et 


4008 


-CH 2 -CH=CH 2 


-C=C-iPr 


4009 


-CH 2 -CH=CH 2 


-CsC-cycPr 


4010 


-CH 2 -CH=CH 2 


-C=C-1- (Me) cvcPr 


4011 


-CH 2 -CH=CH 2 


-C=C-CH=CH? 


4012 


-CH 2 -CH=CH 2 


V»1A V,ll j 


4013 


-CH?-CH=CHo 


-CH=CH-CF7 


4014 


~CH 2 -CH=CH 2 


-CH=CH-Et 


4015 


-CH2"CH=CH2 


-CH=CH-iPr 


4016 


-CH2-CH=CH2 


- CH=CH- c vc Pr 


4017 


-CH 2 -CH=CH 2 


-CH=CH-CH=CH2 


4018 


-CH 2 -CH=CH 2 


- CH 2 - C=C - CH3 


4019 


-CH 2 -CH=CH 2 


-CH 2 -C=C-CF 3 


4020 


-CH 2 -CH=CH 2 


-CH 2 -C=C-Et 


4021 


-CH 2 -CH=CH 2 


-CH2-CsC-iPr 


4022 


-CH 2 -CH=CH 2 


-CH 2 -C=C-cycPr 


4023 


-CH 2 -CH=CH 2 


~CH 2 -CsC-CH=CH 2 


4024 


-CH 2 -CH=CH 2 


-CH 2 -CH=CH 2 


4025 


-CH 2 -CH=CH 2 


-CH 2 -CH=CH-CH 3 


4026 


-CH?-CH=CHo 


-CHo-CH=CH-CF-* 


4027 


-CH 2 -CH=CH 2 


-CH 2 -CH=CH-Et 


4028 


-CH 2 -CH=CH 2 


-CH 2 -CH=CH-iPr 


4029 


-CH 2 -CH=CH 2 


-CH 2 -CH=CH-cycPr 


4030 


-CH 2 -CH=CH 2 


-CH 2 -CH=CH-CH=CH 2 


4031 


-CH 2 -CH=CH 2 


-CH 2 -CH=C(CH 3 ) 2 
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4032 


-CH 2 -CH=CH 2 


-CH=CH-CH 2 -cycPr 


4033 


-CH 2 -CH=CH 2 


n-butyl 


4034 


-CH 2 -cycPr 


benzyl 


4035 


-CH2-cycPr 


phenethyl 


4036 


-CH 2 -cycPr 


-CH 2 CH 2 -cycPr 


4037 


-CH 2 -cycPr 


-ChC-CH 3 


4038 


-CH 2 -cycPr 


-C=C-CF 3 


4039 


-CH 2 -cycPr 


-C=C-Et 


4040 


-CH 2 -cycPr 


-C=C-iPr 


4041 


-CH 2 -cycPr 


-C=C-cycPr 


4042 


-CH 2 -cycPr 


-C=C-1- (Me) cycPr 


4043 


-CH 2 -cycPr 


-C=C-CH=CH 2 


4044 


~CH 2 -cycPr 


-CH=CH-CH 3 


4045 


-CH 2 -cycPr 


-CH=CH-CF 3 


4046 


-CH 2 -cycPr 


-CH=CH-Et 


4047 


-CH 2 -cycPr 


-CH=CH-iPr 


4048 


-CH 2 -cycPr 


-CH=CH-cycPr 


4049 


-CH 2 -cycPr 


-CH=CH-CH=CH 2 


4050 


-CH 2 -cycPr 


-CH 2 -C=C-CH 3 


4051 


-CH 2 -cycPr 


-CH 2 -C=C-CF 3 


4052 


-CH 2 -cycPr 


-CH 2 -C=C-Et 


4053 


-CH 2 -cycPr 


-CH 2 -C=C-iPr 


4054 


-CH 2 -cycPr 


-CH 2 -C=C-cycPr 


4055 


-CH 2 -cycPr 


-CH 2 -C=C-CH=CH 2 


4056 


~CH 2 -cycPr 


-CH 2 -CH=CH 2 


4057 


-CH 2 -cycPr 


-CH 2 -CH=CH-CH 3 


4058 


-CH 2 -cycPr 


-CH 2 -CH=CH-CF 3 


4059 


-CH 2 -cycPr 


-CH 2 -CH=CH-Et 


4060 


-CH 2 -cycPr 


-CH 2 -CH=CH-iPr 


4061 


-CH 2 -cycPr 




4062 


-CH 2 -cycPr 


-CH 2 -CH=CH-CH=CH 2 


4063 


-CH 2 -cycPr 


-CH 2 -CH=C(CH 3 ) 2 


4064 


-CH 2 -cycPr 


-CH=CH-CH 2 -cycPr 


4065 


-C0 2 CH 2 CH 3 


n-butyl 
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4066 


-CO2CH2CH3 


benzyl 


4067 


-CO2CH2CH3 


phenethyl 


4068 


-C0 2 CH 2 CH 3 


-CH 2 CH 2 -cycPr 


4069 


-CO2CH2CH3 


-C=C-CH 3 


4070 


-C0 2 CH 2 CH 3 


-CsC-CF 3 


4071 


-CO2CH2CH3 


-CsC-Et 


4072 


-CO2CH2CH3 


-CHC-iPr 


4073 


-CO2CH2CH3 


-CsC-cycPr 


4074 


-CO2CH2CH3 


-C=C-l-(Me)cycPr 


4075 


-C0 2 CH 2 CH 3 


-C=C-CH=CH 2 


4076 


-C0 2 CH 2 CH 3 


-CH=CH-CH 3 


4077 


-CO2CH2CH3 


-CH=CH-CF 3 


4078 


-CO2CH2CH3 


-CH=CH-Et 


4079 


-CO2CH2CH3 


-CH=CH-iPr 


4080 


-C0 2 CH 2 CH 3 


-CH=CH-cycPr 


4081 


-CO2CH2CH3 


-CH=CH-CH=CH 2 


4082 


-CO2CH2CH3 


-CH2-CSC-CH3 


4083 


-C0 2 CH 2 CH 3 


-CH 2 -C=C-CF 3 


4084 


-CO2CH2CH3 


-CH 2 -C=C-Et 


4085 


-CO2CH2CH3 


-CH 2 -CsC-iPr 


4086 


-CO2CH2CH3 


-CH2-C=C-cycPr 


4087 


-CO2CH2CH3 


-CH 2 -CsC-CH=CH 2 


4088 


-CO2CH2CH3 


-CH 2 -CH=CH 2 


4089 


-C0 2 CH 2 CH 3 


-CH 2 -CH=CH-CH 3 


4090 


-CO2CH2CH3 


-CH 2 -CH=CH-CF 3 


4091 


-C0 2 CH 2 CH 3 


-CH 2 -CH=CH-Et 


4092 


-CO2CH2CH3 


-CH 2 -CH=CH-iPr 


4093 


-CO2CH2CH3 


-CH 2 -CH=CH-cycPr 


4094 


-C0 2 CH 2 CH 3 


-CH 2 -CH=CH-CH=CH 2 


4095 


-CO2CH2CH3 


-CH 2 -CH=C(CH 3 ) 2 


4096 


-CO2CH2CH3 


-CH=CH-CH 2 -cycPr 


4097 


-C0 2 CH(CH 3 ) 2 


n-butyl 


4098 


-C0 2 CH(CH 3 ) 2 


benzyl 


4099 


-C0 2 CH(CH 3 ) 2 


phenethyl 
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4101 


-C0 2 CH(CH 3 )2 


4102 


-C0 2 CH(CH 3 )2 


4103 


-C0 2 CH(CH 3 ) 2 


4104 


-C0 2 CH(CH 3 ) 2 


4105 


-C0 2 CH(CH 3 ) 2 


4106 


-C0 2 CH(CH 3 ) 2 


4107 


-C0 2 CH(CH 3 ) 2 


4108 


-C0 2 CH(CH 3 ) 2 


4109 


-C0 2 CH(CH 3 ) 2 


4110 


-C0 2 CH(CH 3 ) 2 


4111 


-C0 2 CH(CH 3 ) 2 


4112 


-C0 2 CH(CH 3 ) 2 


4113 


-C0 2 CH(CH 3 ) 2 


4114 


-C0 2 CH(CH 3 ) 2 


4115 


-C0 2 CH(CH 3 ) 2 


4116 


-C0 2 CH(CH 3 ) 2 


4117 


-C0 2 CH(CH 3 ) 2 


4118 


-C0 2 CH(CH 3 ) 2 


4119 


-C0 2 CH(CH 3 ) 2 


4120 


-C0 2 CH(CH 3 ) 2 


4121 


-C0 2 CH(CH 3 ) 2 


4122 


-C0 2 CH(CH 3 ) 2 


4123 


-C0 2 CH(CH 3 ) 2 


4124 


-C0 2 CH{CH 3 ) 2 


4125 


-C0 2 CH(CH 3 ) 2 


4126 


-C0 2 CH(CH 3 ) 2 


4127 


-C0 2 CH(CH 3 ) 2 


4128 


-C0 2 CH(CH 3 ) 2 


4129 


-C0 2 CH(CH 3 ) 2 


4130 


-C0 2 C(=CH 2 )CH 3 


4131 


-C0 2 C(=CH 2 )CH 3 


4132 


-C0 2 C(=CH 2 )CH 3 


4133 


-C0 2 C(=CH 2 )CH 3 


4134 


-C0 2 C(=CH 2 )CH 3 
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-CH2CH2-cycPr 

-C=C-CH 3 

-C=C-CF 3 

-Cs-C-Et 

-C^C-iPr 

-C=C-cycPr 

-C=C-1- (Me)cycPr 

-OC-CH=CH 2 

-CH=CH-CH 3 

-CH=CH-CF 3 

-CH=CH-Et 

-CH=CH-iPr 

-CH=CH-cycPr 

-CH=CH-CH=CH 2 

-CH 2 -C=C-CH 3 

-CH 2 -CsC-CF 3 

-CH 2 -C=OEt 

-CH 2 -C=C-iPr 

-CH 2 -C=C-cycPr 

-CH 2 -C=C-CH=CH 2 

-CH 2 -CH=CH 2 

-CH 2 -CH=CH-CH 3 

-CH 2 -CH=CH-CF 3 

-CH 2 -CH=CH-Et 

-CH 2 -CH=CH-iPr 

-CH 2 -CH=CH-cycPr 

-CH 2 -CH=CH-CH=CH 2 

-CH 2 -CH=C(CH 3 ) 2 
-CH=CH-CH 2 -cycPr 

n-butyl 

benzyl 

phenethyl 

-CH 2 CH 2 -cycPr 

-Osc-CH 3 
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4135 


-C0 2 C(=CH 2 )CH 3 


-C=C-CF 3 


4136 


-C0 2 C{=CH 2 )CH 3 


-C=C-Et 


4137 


-C0 2 C(=CH 2 )CH3 


-C=C-iPr 


4138 


-C0 2 C(=CH 2 )CH 3 


-C=C-cycPr 


4139 


-C0 2 C(=CH 2 )CH 3 


-C=c-1- (Me) cycPr 


4140 


-C0 2 C(=CH 2 )CH 3 


-OeC-CH=CH 2 


4141 


-C0 2 C(=CH 2 )CH 3 


-CH=CH-CH 3 


4142 


-C0 2 C(=CH 2 )CH 3 


-CH=CH-CF 3 


4143 


-C0 2 C(=CH 2 )CH 3 


-CH=CH-Et 


4144 


-C0 2 C(=CH 2 )CH 3 


-CH=CH-iPr 


4145 


-C0 2 C(=CH 2 )CH 3 


-CH=CH-cycPr 


4146 


-C0 2 C(=CH 2 )CH 3 


-CH=CH-CH=CH 2 


4147 


-C0 2 C(==CH 2 )CH 3 


-CH 2 -C=C-CH 3 


4148 


-C0 2 C(=CH 2 )CH 3 


-CH 2 -C=OCF 3 


4149 


-C0 2 C(=CH 2 )CH 3 


-CH 2 -C=C-Et 


4150 


-C0 2 C(=CH 2 )CH 3 


-CH 2 -C=C-iPr 


4151 


~C0 2 C(=CH 2 )CH 3 


-CH 2 -C=C-cycPr 


4152 


-C0 2 C(=CH 2 )CH 3 


-CH 2 -C=C-CH=CH 2 


4153 


-C0 2 C(=CH 2 )CH 3 


-CH 2 -CH=CH 2 


4154 


-C0 2 C(=CH 2 )CH 3 


-CH 2 -CH=CH-CH 3 


4155 


-C0 2 C(=CH 2 )CH 3 


-CH 2 -CH=CH-CF 3 


4156 


-C0 2 C(=CH 2 )CH 3 


-CH 2 -CH=CH-Et 


4157 


-C0 2 C(=CH 2 )CH 3 


-CH 2 -CH=CH-iPr 


4158 


-C0 2 C(=CH 2 )CH 3 


-CH 2 -CH=CH-cycPr 


4159 


-C0 2 C(=CH 2 )CH 3 


-CH 2 -CH=CH-CH=CH 2 


4160 


-C0 2 C(=CH 2 )CH 3 


-CH 2 -CH=C(CH 3 ) 2 


4161 


-C0 2 C(=CH 2 )CH 3 


-CH=CH-CH 2 -cycPr 


4162 


-C(=0) -cycPr 


n -butyl 


4163 


-C(=0) -cycPr 


benzyl 


4164 


-C(=0) -cycPr 


phenethyl 


4165 


-C (=0) -cycPr 


-CH 2 CH 2 -cycPr 


4166 


-C(=0) -cycPr 


-C=C-CH 3 


4167 


-C(=0) -cycPr 


-C=C-CF 3 


4168 


-C(=0) -cycPr 


-CsC-Et 
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4169 


-C(=0) 


-cycPr 


-CsC-iPr 


4170 


-C(=0] 


-cycPr 


-C=C-cycPr 


4171 


-C(=0) 


-cycPr 


-CsC-1- (Me)cycPr 


4172 


-C(=0) 


-cycPr 


-CsC-CH=CH 2 


4173 


-C(=0) 


-cycPr 


-CH=CH-CH 3 


4174 


-C(=0) 


-cycPr 


-CH=CH-CF 3 


4175 


-C(=0) 


-cycPr 


-CH=CH-Et 


4176 


-C(=0) 


-cycPr 


-CH=CH-iPr 


4177 


-C(=0) 


-cycPr 


-CH=CH-cycPr 


4178 


-C(=0) 


-cycPr 


-CH=CH-CH=CH 2 


4179 


-C(=0) 


-cycPr 


-CH 2 -C=C-CH 3 


4180 


-C(=0) 


-cycPr 


-CH 2 -C=C-CF 3 


4181 


-C(=0) 


-cycPr 


-CH 2 -C=C-Et 


4182 


-C(=0) 


-cycPr 


-CH 2 -CsC-iPr 


4183 


-C(=0) 


-cycPr 


-CH 2 -CsC - cycPr 


4184 


-C(=0) 


-cycPr 


-CH 2 -CsC-CH=CH 2 


4185 


-C(=0) 


-cycPr 


-CH 2 -CH=CH 2 


4186 


-C(=0) 


-cycPr 


-CH 2 -CH=CH-CH 3 


4187 


-C(=0) 


-cycPr 


-CH 2 -CH=CH-CF 3 


4188 


-C(=0) 


-cycPr 


-CH 2 -CH=CH-Et 


4189 


-C(=0) 


-cycPr 


-CH9-CH=CH-iPr 


4190 


-C(=0) 


-cycPr 


-CH 2 -CH=CH-cycPr 


4191 


-C(=0) 


-cycPr 


-CH 2 -CH=CH-CH=CH 2 


4192 


-C(=0) 


-cycPr 


-CH 2 -CH=C(CH 3 ) 2 


4193 


-C(=0) 


-cycPr 


-CH=CH-CH 2 -cycPr 



*Unless otherwise noted, stereochemistry is (+/-) and in R 2 , 
all double bonds are trans. 
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Utility 

The compounds of this invention possess reverse 
transcriptase inhibitory activity, in particular, HIV 
inhibitory efficacy. The compounds of formula (I) possess 
5 HIV reverse transcriptase inhibitory activity and are 

therefore useful as antiviral agents for the treatment of HIV 
infection and associated diseases. The compounds of formula 
(I) possess HIV reverse transcriptase inhibitory activity and 
are effective as inhibitors of HIV growth. The ability of 

10 the compounds of the present invention to inhibit viral 

growth or infectivity is demonstrated in standard assay of 
viral growth or infectivity, for example, using the assay 
described below. 

The compounds of formula (I) of the present invention 

15 are also useful for the inhibition of HIV in an ex vivo 
sample containing HIV or expected to be exposed to HIV. 
Thus, the compounds of the present invention may be used to 
inhibit HIV present in a body fluid sample (for example, a 
serum or semen sample) which contains or is suspected to 

20 contain or be exposed to HIV. 

The compounds provided by this invention are also useful 
as standard or reference compounds for use in tests or assays 
for determining the ability of an agent to inhibit viral 
clone replication and/or HIV reverse transcriptase, for 

25 example in a pharmaceutical research program. Thus, the 

compounds of the present invention may be used as a control 
or reference compound in such assays and as a quality control 
standard. The compounds of the present invention may be 
provided in a commercial kit or container for use as such 

30 standard or reference compound. 

Since the compounds of the present invention exhibit 
specificity for HIV reverse transcriptase, the compounds of 
the present invention may also be useful as diagnostic 
reagents in diagnostic assays for the detection of HIV 

35 reverse transcriptase. Thus, inhibition of the reverse 
transcriptase activity in an assay (such as the assays 
described herein) by a compound of the present invention 
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would be indicative of the presence of HIV reverse 
transcriptase and HIV virus . 

As used herein "\ig n denotes microgram, "mg" denotes 
milligram, "g" denotes gram, "uL" denotes microliter, "mL" 
5 denotes milliliter, "L" denotes liter, "nM" denotes 

nanomolar, "yM" denotes micromolar, "mM" denotes millimolar, 
"M" denotes molar and "run" denotes nanometer. "Sigma" stands 
for the Sigma -Aldrich Corp. of St. Louis, MO. 

10 HIV RNA Assay 

DNA Plasmids and in vitro RNA transcripts ; 

Plasmid pDAB 72 containing both gag and pol sequences of 
BH10 (bp 113-1816) cloned into PTZ 19R was prepared according 

15 to Erickson-Viitanen et al. AIDS Research and Human 

Retroviruses 1989, 5, 577. The plasmid was linearized with 
Bam HI prior to the generation of in vitro RNA transcripts 
using the Riboprobe Gemini system II kit (Promega) with T7 
RNA polymerase. Synthesized RNA was purified by treatment 

20 with RNase free DNAse (Promega) , phenol-chloroform 

extraction, and ethanol precipitation. RNA transcripts were 
dissolved in water, and stored at -70°C. The concentration 
of RNA was determined from the A260- 

25 Probes : 

Biotinylated capture probes were purified by HPLC after 
synthesis on an Applied Biosystems (Foster City, CA) DNA 
synthesizer by addition of biotin to the 5' terminal end of 
the oligonucleotide, using the biotin-phosphoramidite reagent 

30 of Cocuzza, Tet. Lett. 1989, 30, 6287. The gag biotinylated 
capture probe ( 5-biotin-CTAGCTCCCTGCTTGCCCATACTA 3') was 
complementary to nucleotides 889-912 of HXB2 and the pol 
biotinylated capture probe ( 5' -biotin -CCCTATCATTTTTGGTTTCCAT 
3' ) was complementary to nucleotides 2374-2395 of HXB2 . 

35 Alkaline phosphatase conjugated oligonucleotides used as 
reporter probes were prepared by Syngene (San Diego, CA.) . 
The pol reporter probe (5' CTGTCTTACTTTGATAAAACCTC 3') was 
complementary to nucleotides 2403-2425 of HXB2 . The gag 
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reporter probe (5' CCCAGTATTTGTCTACAGCCTTCT 3') was 
complementary to nucleotides 950-973 of HXB2 . All nucleotide 
positions are those of the GenBank Genetic Sequence Data Bank 
as accessed through the Genetics Computer Group Sequence 
5 Analysis Software Package (Devereau Nucleic Acids Research 
1984, 12, 387) . The reporter probes were prepared as 0.5 pM 
stocks in 2 x SSC (0.3 M NaCI, 0.03 M sodium citrate), 0.05 M 
Tris pH 8.8, 1 mg/mL BSA. The biotinylated capture probes 
were prepared as 100 pM stocks in water. 

Streptavidin coated plates: 

Streptavidin coated plates were obtained from Du Pont 
Biotechnology Systems (Boston, MA) . 

Cells and virus stocks; 

MT-2 and MT-4 cells were maintained in RPMI 1640 
supplemented with 5% fetal calf serum (FCS) for MT-2 cells or 
10% FCS for MT-4 cells, 2 mM L-glutamine and 50 vig/mL 
gentamycin, all from Gibco. HIV-1 RF was propagated in MT-4 
cells in the same medium. Virus stocks were prepared 
approximately 10 days after acute infection of MT-4 cells and 
stored as aliquots at -70°C. Infectious titers of HIV-1 (RF) 
stocks were 1-3 x 10 7 PFU (plaque forming units) /mL as 
measured by plaque assay on MT-2 cells (see below) . Each 
aliquot of virus stock used for infection was thawed only 
once. 

For evaluation of antiviral efficacy, cells to be 
infected were subcultured one day prior to infection. On the 
day of infection, cells were resuspended at 5 x 10 5 cells/mL 
in RPMI 1640, 5% FCS for bulk infections or at 2 x 10 6 /mL in 
Dulbecco's modified Eagles medium with 5% FCS for infection 
in microtiter plates. Virus was added and culture continued 
for 3 days at 37°C. 

35 HIV RNA assay ; 

Cell lysates or purified RNA in 3 M or 5 M GED were 
mixed with 5 M GED and capture probe to a final guanidinium 
isothiocyanate concentration of 3 M and a final biotin 
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oligonucleotide concentration of 30 nM. Hybridization* was 
carried out in sealed U bottom 96 well tissue culture plates 
(Nunc or Costar) for 16-20 hours at 37°C. RNA hybridization 
reactions were diluted three-fold with deionized water to a 
5 final guanidinium isothiocyanate concentration of 1 M and 
aliquots (150 uL) were transferred to streptavidin coated 
microtiter plates wells. Binding of capture probe and 
capture probe-RNA hybrid to the immobilized streptavidin was 
allowed to proceed for 2 hours at room temperature, after 

10 which the plates were washed 6 times with DuPont EL ISA plate 
wash buffer (phosphate buffered saline (PBS), 0.05% Tween 20.) 
A second hybridization of reporter probe to the immobilized 
complex of capture probe and hybridized target RNA was 
carried out in the washed streptavidin coated well by 

15 addition of 120 ]il of a hybridization cocktail containing 4 X 
SSC, 0.66% Triton X 100 , 6.66% deionized formamide, 1 mg/mL 
BSA and 5 nM reporter probe. After hybridization for one 
hour at 37°C, the plate was again washed 6 times. 
Immobilized alkaline phosphatase activity was detected by 

20 addition of 100 uL of 0.2 mM 4-methylumbellif eryl phosphate 

(MUBP, JBL Scientific) in buffer 8 (2.5 M diethanolamine pH 8.9 
(JBL Scientific), 10 mM MgCl2, 5 mM zinc acetate dihydrate and 
5 mM JV-hydroxyethyl-ethylene-diamine-triacetic acid) . The 
plates were incubated at 37°C. Fluorescence at 450 nM was 

25 measured using a microplate fluorometer (Dynateck) exciting 
at 365 nM. 

Microplate based compound evaluation in HIV-1 infected MT-2 
cells : 

30 Compounds to be evaluated were dissolved in DMSO and 

diluted in culture medium to twice the highest concentration 
to be tested and a maximum DMSO concentration of 2%. Further 
three-fold serial dilutions of the compound in culture medium 
were performed directly in U bottom microtiter plates (Nunc) . 

35 After compound dilution, MT-2 cells (50 \xL) were added to a 
final concentration of 5 x 10 5 per mL (1 x 10 5 per well) . 
Cells were incubated with compounds for 30 minutes at 37 °C in 
a C0 2 incubator. For evaluation of antiviral potency, an 
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appropriate dilution of HIV-1 (RF) virus stock (50 jiL) was 
added to culture wells containing cells and dilutions of the 
test compounds. The final volume in each well was 200 jiL. 
Eight wells per plate were left uninfected with 50 ]xh of 
5 medium added in place of virus, while eight wells were 
infected in the absence of any antiviral compound. For 
evaluation of compound toxicity, parallel plates were 
cultured without virus infection. 

After 3 days of culture at 37°C in a humidified chamber 

10 inside a CO2 incubator, all but 25 \iL of medium/well was 

removed from the HIV infected plates. Thirty seven ]xh of 5 M 
GED containing biotinylated capture probe was added to the 
settled cells and remaining medium in each well to a final 
concentration of 3 M GED and 30 nM capture probe. 

15 Hybridization of the capture probe to HIV RNA in the cell 

lysate was carried out in the same microplate well used for 
virus culture by sealing the plate with a plate sealer 
(Costar) , and incubating for 16-20 hrs in a 37°C incubator. 
Distilled water was then added to each well to dilute the 

20 hybridization reaction three-fold and 150 \ih of this diluted 
mixture was transferred to a streptavidin coated microtiter 
plate. HIV RNA was quantitated as described above. A 
standard curve, prepared by adding known amounts of pDAB 72 
in vitro RNA transcript to wells containing lysed uninfected 

25 cells, was run on each microtiter plate in order to determine 
the amount of viral RNA made during the infection. 

In order to standardize the virus inoculum used in the 
evaluation of compounds for antiviral activity, dilutions of 
virus were selected which resulted in an IC90 value 

30 (concentration of compound required to reduce the HIV RNA 
level by 90%) for dideoxycytidine (ddC) of 0.2 ug/mL. IC90 
values of other antiviral compounds, both more and less 
potent than ddC, were reproducible using several stocks of 
HIV-1 (RF) when this procedure was followed. This 

35 concentration of virus corresponded to -3 x 10 5 PFU (measured 
by plaque assay on MT-2 cells) per assay well and typically 
produced approximately 75% of the maximum viral RNA level 
achievable at any virus inoculum. For the HIV RNA assay, IC90 
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values were determined from the percent reduction of net 
signal (signal from infected cell samples minus signal from 
uninfected cell samples) in the RNA assay relative to the net 
signal from infected, untreated cells on the same culture 
5 plate (average of eight wells) . Valid performance of 

individual infection and RNA assay tests was judged according 
to three criteria. It was required that the virus infection 
should result in an RNA assay signal equal to or greater than 
the signal generated from 2 ng of pDAB 72 in vitro RNA 

10 transcript. The IC90 for ddC, determined in each assay run, 
should be between 0.1 and 0.3 yg/mL. Finally, the plateau 
level of viral RNA produced by an effective reverse 
transcriptase inhibitor should be less than 10% of the level 
achieved in an uninhibited infection. A compound was 

15 considered active if its IC90 was found to be less than 20yM. 
Compounds of the present invention have been found to have an 
IC90 less than 20pM. 

For antiviral potency tests, all manipulations in 
microtiter plates, following the initial addition of 2X 

20 concentrated compound solution to a single row of wells, were 
performed using a Perkin Elmer /Cetus ProPette. 

HIV-1 RT Assay Materials and Methods 
This assay measures HIV-1 RT RNA dependent DNA 
25 polymerase activity by the incorporation of 3H dTMP onto the 
template primer Poly (rA) oligo (dT) 12-18. The template 
primer containing the incorporated radioactivity was 
separated from unincorporated label by one of two methods : 

Method 1. The template primer was precipitated with TCA, 
30 collected on glass fiber filters and counted for 
radioactivity with a scintillation counter. 

Method 2 . The currently used method is more rapid and 
convenient. The template primer is captured on an diethyl 
amino ethyl (DEAE) ion exchange membrane which is then 
35 counted for radioactivity after washing off the free 
nucleotide. 
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Materials and Reagents: 

The template primer Poly (rA) oligo (dT) 12-18 and dTTP 
were purchased from Pharmacia Biotech. The template primer 
and nucleotide were dissolved in diethyl pyrocarbonate water 
to a concentration of 1 mg/ml and 5.8 mM respectively. The 
substrates were aliquot ed (template primer at 20 jil/ aliquot, 
dTTP at 9 pi /aliquot) and frozen at -20 C. 

The 3H dTTP (2.5 mCi/ml in 10 mM Tricine at pH 7.6; 
specific activity of 90-120 Ci/mmol) and the recombinant HIV- 
1 Reverse Transcriptase (HxB2 background; 100 U/10 ]il in 100 
mM potassium phosphate at pH 7.1, 1 mM dithiothreitol and 50% 
glycerol) were purchased from DuPont NEN. 1 Unit of enzyme 
is defined by DuPont NEN as the amount required to 
incorporate 1 nmol of labelled dTTP into acid-insoluble 
material in 10 minutes at 37 C. The 3H dTTP was aliquoted at 
23.2 ul/microfuge tube (58 |aCi) and frozen at -20 C. The 
HIV-1 Reverse Transcriptase (RT) was diluted 10 fold with RT 
buffer (80 mM KC1, 50 mM Tris HCl, 12 mM MgCl2, 1 mM DTT, 50 
pM EGTA, 5 mg/ml BSA, 0.01% Triton-X 100, pH 8.2) and 
aliquoted at 10 ul/microfuge tube (10 Units/10 . One 
aliquot (enough for 8 assays) was diluted further to 10 
Units/100 ul and aliquoted into 8 tubes (1.25 Units/12.5 ul) . 
All aliquots were frozen at -70 C. 

The Millipore Multiscreen DE 96 well filter plates, 
multiscreen plate adaptors, and microplate press-on adhesive 
sealing film were purchased from Millipore. The filter plate 
containing 0.65 pm pore size diethyl amino ethyl cellulose 
(DEAE) paper disks was pretreated with 0.3 M ammonium formate 
and 10 mM sodium pyrophosphate (2 times 200 ul /well) at 
pH 8.0 prior to use. A Skatron 96 well cell harvester and 
glass fiber filter mats were purchased from Skatron 
Instruments. Microscint 20 scintillation cocktail was 
purchased from Packard. Beckman Ready Flow III scintillation 
cocktail was purchased from Beckman. 

SIViI RT Assay: 

The enzyme and substrate mixture were freshly prepared 
from the above stock solutions. 1.25 Units of enzyme was 
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diluted with RT buffer (containing 5 mg/ml BSA) to a 
concentration of 0.05 Units/ 10 ul or 0.7 nM. Final enzyme 
and BSA concentrations in the assay were 0.01 Units or 0.14 
nM and 1 mg/ml respectively. The inhibitor and substrate 
5 mixture were diluted with RT buffer containing no BSA. All 
inhibitors were dissolved in dimethyl sulfoxide (DMSO) at a 
stock concentration of 3 mM and stored at -20 C after use. A 
Biomek robot was used to dilute the inhibitors in a 96 well 
plate. Inhibitors were initially diluted 96 fold from stock 

10 and then serially diluted two times (10 fold/dilution) from 
31.25 pM to 3125 nM and 312.5 nM. Depending on the potency 
of the inhibitor, one of the three dilutions was further 
diluted. Typically the highest concentration (31.25 yM) was 
serially diluted three times at 5 fold/dilution to 6.25, 

15 1.25, and 0.25 yM. Final inhibitor concentrations in the 

assay were 12.5, 2.5, 0.5, and 0.1 yM. For potent inhibitors 
of HIV-1 RT, the final inhibitor concentrations used were 0.1 
or 0.01 that stated above. The substrate mixture contained 
6.25 yg/ml of Poly (rA) oligo (dT) 12-18 and 12.5 yM of dTTP 

20 (58 yCi 3H dTTP) . The final substrate concentrations were 
2.5 ug/ml and 5 yM respectively. 

Using the Beckman Instruments Biomek robot, 10 yl of 
HIV-1 RT was combined with 20 pi of inhibitor in a 96 well U 
bottom plate. The enzyme and inhibitor were preincubated at 

25 ambient temperature for 6 minutes. 20 yl of the substrate 
mixture was added to each well to initiate the reaction 
(total volume was 50 yl) . The reactions were incubated at 37 
C and terminated after 45 minutes. 

For method 1, 200 yl of an ice-cold solution of 13% 

30 trichloroacetic acid (TCA) and 10 mM sodium pyrophosphate was 
added to each of the 96 wells. The 96 well plate was then 
placed in an ice-water bath for 30 minutes. Using A Skatron 
96 well cell harvester, the acid precipi table material was 
collected on a glass fiber filter mat that had been presoaked 

35 in 13% TCA and 10 mM sodium pyrophosphate. The filter disks 
were washed 3 times (2.0 ml /wash) with 1 N HC1 and 10 mM 
sodium pyrophosphate. The filter disks were punched out into 
scintillation vials, 2.0 ml of Beckman Ready Flow III 
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scintillant was added, and the vials were counted for 
radioactivity for 1 minute. 

For method 2, the assay was terminated with the addition 
of 175 ul/well of 50 mM EDTA at pH 8.0. Then 180 jil of the 
5 mixture was transferred to a pretreated Millipore DE 96 well 
filter plate. Vacuum was applied to the filter plate to 
aspirate away the liquid and immobilize the template primer 
on the DEAE filter disks. Each well was washed 3 times with 
200 ]il of 0.3 M ammonium formate and 10 mM sodium 
10 pyrophosphate at pH 8.0. 50 ]il of microscint 20 

scintillation cocktail was added to each well and the plate 
was counted for radioactivity on a Packard Topcount at 1 
minute /well . 

The IC50 values are calculated with the equation: 
15 IC50 = [Inh] / (1/fractional activity - 1); 

where the fractional activity = RT activity (dpms) in the 
presence of inhibitor/RT activity (dpms) in the absence of 
inhibitor. For a given inhibitor, the IC50 values were 
calculated for the inhibitor concentrations that range 
20 between 0.1-0.8 fractional activity. The IC 50 values in this 
range (generally 2 values) were averaged. A compound was 
considered active if its IC50 was found to be less than 60pM. 
Compounds of the present invention have been found to have an 
IC50 less than 60pM. 

25 

Protein Binding and Mutant Re sistance 
In order to characterize NNRTI analogs for their 
clinical efficacy potential the effect of plasma proteins on 
antiviral potency and measurements of antiviral potency 
30 against wild type and mutant variants of HIV which carry 

amino acid changes in the known binding site for NNRTI s were 
examined. The rationale for this testing strategy is two 
fold: 

1. Many drugs are extensively bound to plasma proteins. 
35 Although the binding affinity for most drugs for the major 

components of human plasma, namely, human serum albumin (HSA) 
or alpha-l-acid glycoprotein (AAG) , is low, these major 
components are present in high concentration in the blood. 
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Only free or unbound drug is available to cross the infected 
cell membrane for interaction with the target site (i.e., 
HIV-1 reverse transcriptase, HIV-1 RT) . Therefore, the 
effect of added HSA+AAG on the antiviral potency in tissue 
5 culture more closely reflects the potency of a given compound 
in the clinical setting. The concentration of compound 
required for 90% inhibition of virus replication as measured 
in a sensitive viral RNA-based detection method is designated 
the IC90. The fold increase in apparent IC90 for test 

10 compounds in the presence or added levels of HSA and AAG that 
reflect in vivo concentrations (45 mg/ml HSA, 1 mg/ml AAG) 
was then calculated. The lower the fold increase, the more 
compound will be available to interact with the target site. 
2. The combination of the high rate of virus 

15 replication in the infected individual and the poor fidelity 
of the viral RT results in the production of a guasi-species 
t or mixtures of HIV species in the infected individual. These 
species will include a majority wild type species, but also 
mutant variants of HIV and the proportion of a given mutant . 

20 will reflect its relative fitness and replication rate. 

Because mutant variants including mutants with changes in the 
amino acid sequence of the viral RT likely pre-exist in the 
infected individual's quasi-species, the overall potency 
observed in the clinical setting will reflect the ability of 

25 a drug to inhibit not only wild type HIV-1, but mutant 
variants as well. We thus have constructed, in a known 
genetic background, mutant variants of HIV-1 which carry 
amino acid substitutions at positions thought to be involved 
in NNRTI binding, and measured the ability of test compounds 

30 to inhibit replication of these mutant viruses. The 

concentration of compound required for 90% inhibition of 
virus replication as measured in a sensitive viral RNA-based 
detection method is designated the IC90. It is desirable to 
have a compound which has high activity against a variety of 

35 mutants. 
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Dosage and Formulation 

The antiviral compounds of this invention can be 
administered as treatment for viral infections by any means 
that produces contact of the active agent with the agent's 
5 site of action, i.e., the viral reverse transcriptase, in the 
body of a mammal. They can be administered by any 
conventional means available for use in conjunction with 
pharmaceuticals, either as individual therapeutic agents or 
in a combination of therapeutic agents . They can be 

10 administered alone, but preferably are administered with a 
pharmaceutical carrier selected on the basis of the chosen 
route of administration and standard pharmaceutical practice. 

The dosage administered will, of course, vary depending 
upon known factors, such as the pharmacodynamic 

15 characteristics of the particular agent and its mode and 
route of administration; the age, health and weight of the 
recipient; the nature and extent of the symptoms; the kind of 
concurrent treatment; the frequency of treatment; and the 
effect desired. A daily dosage of active ingredient can be 

20 expected to be about 0.001 to about 1000 milligrams per 

kilogram of body weight, with the preferred dose being about 
0.1 to about 30 mg/kg. 

Dosage forms of compositions suitable for administration 
contain from about 1 mg to about 100 mg of active ingredient 

25 per unit. In these pharmaceutical compositions the active 
ingredient will ordinarily be present in an amount of about 
0.5-95% by weight based on the total weight of the 
composition. The active ingredient can be administered 
orally in solid dosage forms, such as capsules, tablets and 

30 powders, or in liquid dosage forms, such as elixirs, syrups 
and suspensions. It can also be administered parenterally, 
in sterile liquid dosage forms. 

Gelatin capsules contain the active ingredient and 
powdered carriers, such as lactose, starch, cellulose 

35 derivatives, magnesium stearate, stearic acid, and the like. 
Similar diluents can be used to make compressed tablets. 
Both tablets and capsules can be manufactured as sustained 
release products to provide for continuous release of 
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medication over a period of hours . Compressed tablets can be 
sugar coated or film coated to mask any unpleasant taste and 
protect the tablet from the atmosphere, or enteric coated for 
selective disintegration in the gastrointestinal tract. 
5 Liquid dosage forms for oral administration can contain 
coloring and flavoring to increase patient acceptance. 

In general, water, a suitable oil, saline, aqueous 
dextrose (glucose) , and related sugar solutions and glycols 
such as propylene glycol or polyethylene glycols are suitable 

10 carriers for parenteral solutions. Solutions for parenteral 
administration preferably contain a water soluble salt of the 
active ingredient, suitable stabilizing agents, and if 
necessary, buffer substances. Antioxidizing agents such as 
sodium bisulfite, sodium sulfite, or ascorbic acid, either 

15 alone or combined, are suitable stabilizing agents. Also 
used are citric acid and its salts, and sodium EDTA. In 
addition, parenteral solutions can contain preservatives, 
such as benzalkonium chloride, methyl- or propyl -par aben and 
chlorobutanol. Suitable pharmaceutical carriers are 

20 described in Remington's Pharmaceutical Sciences, supra, a 
standard reference text in this field. 

Useful pharmaceutical dosage-f orms for administration of 
the compounds of this invention can be illustrated as 
follows: 

25 

Capsules 

A large number of unit capsules can be prepared by 
filling standard two-piece hard gelatin capsules each with 
100 mg of powdered active ingredient, 150 mg of lactose, 50 
30 mg of cellulose, and 6 mg magnesium stearic. 

Soft Gelatin Capsules 

A mixture of active ingredient in a digestible oil such 
as soybean oil, cottonseed oil or olive oil can be prepared 
35 and injected by means of a positive displacement pump into 
gelatin to form soft gelatin capsules containing 100 mg of 
the active ingredient. The capsules should then be washed 
and dried. 
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Tablets 

A large number of tablets can be prepared by 
conventional procedures so that the dosage unit is 100 mg of 
5 active ingredient, 0.2 mg of colloidal silicon dioxide, 5 
milligrams of magnesium stearate, 275 mg of microcrystalline 
cellulose, 11 mg of starch and 98.8 mg of lactose. 
Appropriate coatings may be applied to increase palatability 
or delay absorption. 

10 

Suspension 

An aqueous suspension can be prepared for oral 
administration so that each 5 mL contain 25 mg of finely 
divided active ingredient, 200 mg of sodium carboxymethyl 
15 cellulose, 5 mg of sodium benzoate, 1.0 g of sorbitol 
solution, U.S. P., and 0.025 mg of vanillin. 

Ini ectable 

A parenteral composition suitable for administration by 
20 injection can be prepared by stirring 1.5% by weight of 
active ingredient in 10% by volume propylene glycol and 
water. The solution is sterilized by commonly used 
techniques . 

25 Combination of components (a) and (b) 

Each therapeutic agent component of this invention can 
independently be in any dosage form, such as those described 
above, and can also be administered in various ways, as 
described above. In the following description component (b) 

30 is to be understood to represent one or more agents as 

described previously. Thus, if components (a) and (b) are to 
be treated the same or independently, each agent of component 
(b) may also be treated the same or independently. 

Components (a) and (b) of the present invention may be 

35 formulated together, in a single dosage unit (that is, 

combined together in one capsule, tablet, powder, or liquid, 
etc.) as a combination product. When component (a) and (b) 
are not formulated together in a single dosage unit, the 
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component (a) may be administered at the same time as 
component (b) or in any order; for example component (a) of 
this invention may be administered first, followed by 
administration of component (b) , or they may be administered 
5 in the revserse order. If component (b) contains more that 
one agent, e.g., one RT inhibitor and one protease inhibitor, 
these agents may be administered together or in any order. 
When not administered at the same time, preferably the 
administration of component (a) and (b) occurs less than 

10 about one hour apart. Preferably, the route of 

administration of component (a) and (b) is oral. The terms 
oral agent, oral inhibitor, oral compound, or the like, as 
used herein, denote compounds which may be orally 
administered. Although it is preferable that component (a) 

15 and component (b) both be administered by the same route 
(that is, for example, both orally) or dosage form, if 
desired, they may each be administered by different routes 
(that is, for example, one component of the combination 
product may be administered orally, and another component may 

20 be administered intravenously) or dosage forms. 

As is appreciated by a medical practitioner skilled in 
the art, the dosage of the combination therapy of the 
invention may vary depending upon various factors such as the 
pharmacodynamic characteristics of the particular agent and 

25 its mode and route of administration, the age, health and 
weight of the recipient, the nature and extent of the 
symptoms, the kind of concurrent treatment, the frequency of 
treatment, and the effect desired, as described above. 
The proper dosage of components (a) and (b) of the 

30 present invention will be readily ascertainable by a medical 
practitioner skilled in the art, based upon the present 
disclosure. By way of general guidance, typically a daily 
dosage may be about 100 milligrams to about 1.5 grams of each 
component. If component (b) represents more than one 

35 compound, then typically a daily dosage may be about 100 

milligrams to about 1.5 grams of each agent of component (b) . 
By way of general guidance, when the compounds of component 
(a) and component (b) are administered in combination, the 
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dosage amount of each component may be reduced by about 70- 
80% relative to the usual dosage of the component when it is 
administered alone as a single agent for the treatment of HIV 
infection, in view of the synergistic effect of the 
5 combination. 

The combination products of this invention may be 
formulated such that, although the active ingredients are 
combined in a single dosage unit, the physical contact 
between the active ingredients is minimized. In order to 

10 minimize contact, for example, where the product is orally 
administered, one active ingredient may be enteric coated. 
By enteric coating one of the active ingredients, it is 
possible not only to minimize the contact between the 
combined active ingredients, but also, it is possible to 

15 control the release of one of these components in the 

gastrointestinal tract such that one of these components is 
not released in the stomach but rather is released in the 
intestines. Another embodiment of this invention where oral 
administration is desired provides for a combination product 

20 wherein one of the active ingredients is coated with a 

sustained-release material which effects a sustained-release 
throughout the gastrointestinal tract and also serves to 
minimize physical contact between the combined active 
ingredients. Furthermore, the sustained-released component 

25 can be additionally enteric coated such that the release of 
this component occurs only in the intestine. Still another 
approach would involve the formulation of a combination 
product in which the one component is coated with a sustained 
and/or enteric release polymer, and the other component is 

30 also coated with a polymer such as a lowviscosity grade of 
hydroxypropyl methylcellulose or other appropriate materials 
as known in the art, in order to further separate the active 
components. The polymer coating serves to form an additional 
barrier to interaction with the other component. In each 

35 formulation wherein contact is prevented between components 

(a) and (b) via a coating or some other material, contact may 
also be prevented between the individual agents of component 

(b) . 
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Dosage forms of the combination products of the present 
invention wherein one active ingredient is enteric coated can 
be in the form of tablets such that the enteric coated 
component and the other active ingredient are blended 
5 together and then compressed into a tablet or such that the 
enteric coated component is compressed into one tablet layer 
and the other active ingredient is compressed into an 
additional layer. Optionally, in order to further separate 
the two layers, one or more placebo layers may be present 

10 such that the placebo layer is between the layers of active 
ingredients. In addition, dosage forms of the present 
invention can be in the form of capsules wherein one active 
ingredient is compressed into a tablet or in the form of a 
plurality of microtablets, particles, granules or non-perils, 

15 which are then enteric coated. These enteric coated 

microtablets, particles, granules or non -perils are then 
placed into a capsule or compressed into a capsule along with 
a granulation of the other active ingredient. 

These as well as other ways of minimizing contact 

20 between the components of combination products of the present 
invention, whether administered in a single dosage form or 
administered in separate forms but at the same time or 
concurrently by the same manner, will be readily apparent to 
those skilled in the art, based on the present disclosure. 

25 Pharmaceutical kits useful for the treatment of HIV 

infection, which comprise a therapeutically effective amount 
of a pharmaceutical composition comprising a compound of 
component (a) and one or more compounds of component (b) , in 
one or more sterile containers, are also within the ambit of 

30 the present invention. Sterilization of the container may be 
carried out using conventional sterilization methodology well 
known to those skilled in the art. Component (a) and 
component (b) may be in the same sterile container or in 
separate sterile containers. The sterile containers of 

35 materials may comprise separate containers, or one or more 
multi-part containers, as desired. Component (a) and 
component (b) , may be separate, or physically combined into a 
single dosage form or unit as described above. Such kits may 
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further include, if desired, one or more of various 
conventional pharmaceutical kit components, such as for 
example, one or more pharmaceutically acceptable carriers, 
additional vials for mixing the components, etc., as will be 
5 readily apparent to those skilled in the art. Instructions, 
either as inserts or as labels, indicating quantities of the 
components to be administered, guidelines for administration, 
and/or guidelines for mixing the components, may also be 
included in the kit. 
10 Obviously, numerous modifications and variations of the 

present invention are possible in light of the above 
teachings. It is therefore to be understood that within the 
scope of the appended claims, the invention may be practiced 
otherwise than as specifically described herein. 
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WHAT IS CLAIMED AS NEW AND DESIRED TO BE SECURED BY LETTER 
PATENT OF UNITED STATES IS; 

1. A compound of Formula (I) : 

5 




(I) 

or a stereoisomer or pharmaceutical^ acceptable salt form 
thereof , wherein : 

10 

A is O or S; 
W is N or CR 3 ; 
15 X is N or CR 4 ; 
Y is N or CR 5 ; 
Z is N or CR 6 ; 

20 

C f is cyclopropyl or C1-3 alkyl substituted with 3-7 halogen; 

provided that the number of W, X, Y, and Z which are N, is 
zero, one or two; 

25 

R 1 is selected from: 

-C0 2 R 12 , -COR 12 , -S0 2 R 12 , -SOR 12 , -CONHR 12 , 
-(CHR 7 ) p CHR 7 R 8 , 
-(CHR 7 ) p CH=CR 7 R 8 , 
30 -(CHR 7 ) p CsC-R 8 , 

-Ci_6 alkyl substituted with 0-3 R 11 , 
-(CH 2 ) p phenyl substituted with 0-3 R 10 , and 
-(CH 2 )p(C 3 _5 cycloalkyl); 



35 R 2 is selected from: 
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-CH=CR 7 R 8 , 
-C=C-R 8 , 

-CH=CHCHR 7 R 8 , 
-(CHR 7 ) p CHR 7 R 8 , 
5 -(CHR 7 ) p CH=CR 7 R 8 , 
-(CHR 7 ) p C=C-R 8 , 

-C1-4 alkyl substituted with 0-3 R 11 , 

- (CH2) p phenyl substituted with 0-3 R 10 , and 

-(CH 2 ) p (C 3 -. 5 cycloalkyl) ; 

10 

R 3 is selected from: 

H, F, CI, Br, I, -OH, OCF 3 , -CN, N0 2 , CHO, C(=0)CH 3 , 
C(=0)CF 3 , C(=0)NH 2 , C(=0)NHCH 3 , NR 7 R 7a , 
NR 7 C(=0)OR 7b , C(=0)OR 7 , SR 7 , S(=0)R 7 , S0 2 R 7 , S0 2 NHR 7 , 
15 NR 7 S0 2 R 7b , 

Ci_ 3 alkyl substituted with 0-3 R 11 , 
C 2 - 3 alkenyl, 
C 2 _ 3 alkynyl, 
Ci_ 3 alkoxy, 

20 phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
1-4 heteroatoms selected from the group consisting 
of N, 0, and S and substituted with 0-2 R 10 ; 

25 R 4 is selected from: 

H, F, CI, Br, I, -OH, OCF 3 , -CN, N0 2 , CHO, C(=0)CH 3 , 
C(=0)CF 3 , C(=0)NH 2 , C(=0)NHCH 3 , NR 7 R 7a , 
NR 7 C(=0)OR 7b , C(=0)0R 7 , SR 7 , S(=0)R 7 , S0 2 R 7 , S0 2 NHR 7 , 
NR 7 S0 2 R 7b , 

30 Ci_ 3 alkyl substituted with 0-3 R 11 , 

C 2 _ 3 alkenyl, 
C 2 - 3 alkynyl, 
Ci-3 alkoxy, 

phenyl substituted with 0-2 R 10 , and 
35 5-6 membered aromatic heterocycle system containing from 

1-4 heteroatoms selected from the group consisting 
of N, O, and S and substituted with 0-2 R 10 ; 
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alternatively, R 3 and R 4 , when substituents on adjacent carbon 
atoms, are taken together with the carbon atoms to which 
they are attached to form a 5-7 membered carbocyclic 
ring, said carbocyclic ring being aromatic or 
5 nonaromatic, said carbocyclic ring being substituted 

with 0-2 R 10 ; 

alternatively, R 3 and R 4 , when substituents on adjacent carbon 
atoms, are taken together with the carbon atoms to which 
they are attached to form a 5-7 membered heterocyclic 
ring containing 1, 2 or 3 heteroatoms atoms selected 
from the group consisting of N, O, and S, said 
heterocyclic ring being aromatic or nonaromatic, said 
heterocyclic ring being substituted with 0-2 R 10 ; 

R 5 is selected from H, F, CI, Br, I, -OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, and butoxy; 

alternatively, R 4 and R 5 , when substituents on adjacent carbon 
atoms, are taken together with the carbon atoms to which 
they are attached to form a 5-7 membered carbocyclic 
ring, said carbocyclic ring being aromatic or 
nonaromatic, said carbocyclic ring being substituted 
with 0-2 R 10 ; 

alternatively, R 4 and R 5 , when substituents on adjacent carbon 
atoms, are taken together with the carbon atoms to which 
they are attached to form a 5-7 membered heterocyclic 
ring containing 1, 2 or 3 heteroatoms atoms selected 
from the group consisting of N, O, and S, said 
heterocyclic ring being aromatic or nonaromatic, said 
heterocyclic ring being substituted with 0-2 R 10 ; 

R 6 is selected from: 
35 H, OH, F, CI, Br, I, OCF 3 , -CN, N0 2 , CHO, C(=0)CH 3 , 

C(=0)CF 3 , C(=0)NH 2 , C(=0)NHCH 3 , NR 7 R 7a , 
NR 7 C(=0)OR 7b , C(=0)OR 7 , SR 7 , S(=0)R 7 , S0 2 R 7 , S0 2 NHR 7 , 
NR 7 S0 2 R 7b , 



10 



15 



20 



25 



30 
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C1-3 alkyl substituted with 0-3 R 11 , 

C2-3 alkenyl, 

C2-3 alkynyl, 

C1-3 alkoxy, 
5 phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
1-4 heteroatoms selected from the group consisting 
of N, 0, and S and substituted with 0-2 R 10 ; 

10 R 7 , at each occurrence, is selected from H, methyl, ethyl, 
propyl, and butyl; 



R 7a , at each occurrence, is selected from H, methyl, ethyl, 
propyl , and butyl ; ; 

15 

R 7b , at each occurrence, is methyl, ethyl, propyl, or butyl; 

R 8 , at each occurrence, is selected from: 

H, F, CI, Br, I, CH(-OCH 2 CH 2 0-) , 
20 C1-4 haloalkyl, 

C1-6 alkyl substituted with 0-3 R 11 , 
C2-6 alkenyl, 

C3_7 cycloalkyl substituted with 0-2 R 9 , 

phenyl substituted with 0-2 R 10 , and 
25 5-6 membered aromatic heterocycle system containing from 

1-4 heteroatoms selected from the group consisting 
of N, O, and S and substituted with 0-2 R 10 ; 

R 9 , at each occurrence, is selected from D, OH, methyl, ethyl, 
30 propyl, butyl, methoxy, ethoxy, propoxy, butoxy, and F; 

R 10 , at each occurrence, is selected from OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, butoxy, F, CI, 
Br, I, CN, NR 7 R 7a , and C(=0)CH 3 ; 

35 

R 11 , at each occurrence, is selected from OR 7 , CN, F, CI, Br, 

I, N0 2 , NR 7 R 7a , CHO, C(=0)CH 3 , C(=0)NH 2 ; 
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R 12 , at each occurrence, is selected from 
Ci-6 alkyl, 
C 2 -4 alkenyl, 
C2-4 alkynyl, 
C3-7 cycloalkyl, 

phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
1-3 heteroatoms selected from the group consisting 
of N, O, and S and substituted with 0-2 R 10 , 

- (CH2) p phenyl substituted with 0-2 R 10 , and 

-(CH 2 ) p (C3-5 cycloalkyl) ; and 

p, at each occurrence, is selected from 0, 1, 2, and 3; 

provided, if, simultaneously, each of W, X, Y, and Z are 
carbon, then R 2 is not unsubstituted C1-4 alkyl. 

2. A compound according to Claim 1 of Formula (II): 



wherein: 

A is O or S; 

C f is -CF 3 , -CF 2 CF 3 , or -CF 2 CF 2 CF 3 ; 

R 1 is selected from: 

-C0 2 R 12 , -COR 12 , -S0 2 R 12 , -SOR 12 , -CONHR 12 , 

-(CHR 7 ) p CHR 7 R 8 , 

-(CHR 7 ) p CH=CR 7 R 8 , 

-(CHR 7 ) p C=C-R 8 , 

-C1-6 alkyl substituted with 0-3 R 11 , 
-(CH 2 ) p phenyl substituted with 0-3 R 10 , and 




R 



(ID 
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-(CH2) p (C3-5 cycloalkyl) ; 

R 2 is selected from: 
-CH=CR 7 R 8 , 
5 -C=C-R 8 , 

-CH=CHCHR 7 R 8 , 

- (CHR 7 ) p CHR 7 R 8 , 

- (CHR 7 ) p CH=CR 7 R 8 , 

- (CHR 7 ) p C=C-R 8 , 

10 - (CH2) p phenyl substituted with 0-3 R 10 , and 

-(CH 2 ) P (C3_5 cycloalkyl); 

R 3 is selected from: 

H, F, CI, Br, I, -OH, OCF 3 , -CN, N0 2 , CHO, C(=0)CH 3 , 
15 C(=0)CF 3 , C(=0)NH 2 , C(=0)NHCH 3 , NR 7 R 7a , 

NR 7 C(=0)OR 7b , C(=0)OR 7 , SR 7 , S(=0)R 7 , S0 2 R 7 , S0 2 NHR 7 , 
NR 7 S0 2 R 7b , 
C1-3 alkyl substituted with 0-3 R 11 , 
C 2 - 3 alkenyl, 
20 C 2 - 3 alkynyl, 

C1-3 alkoxy, 

phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
1-4 heteroatoms selected from the group consisting 
25 of N, O, and S and substituted with 0-2 R 10 ; 

R 4 is selected from: 

H, F, CI, Br, I, -OH, OCF3, -CN, N0 2 , CHO, C(=0)CH 3/ 
C(=0)CF 3 , C(=0)NH 2 , C(=0)NHCH 3 , NR 7 R 7a , 
30 NR 7 C(=0)0R 7b , C(=0)OR 7 , SR 7 , S(=0)R 7 , S0 2 R 7 , S0 2 NHR 7 , 

NR 7 S0 2 R 7b , 
C1-3 alkyl substituted with 0-3 R 11 , 
C 2 -3 alkenyl, 
C 2 - 3 alkynyl, 
35 C1-3 alkoxy, 

phenyl substituted with 0-2 R 10 , and 
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5-6 membered aromatic heterocycle system containing from 
1-4 heteroatoms selected from the group consisting 
of N, O, and S and substituted with 0-2 R 10 ; 



5 alternatively, R 3 and R 4 , when substituents on adjacent carbon 
atoms, are taken together with the carbon atoms to which 
they are attached to form -O-CH2-O-, -O-CH2-CH2-O-, or 
-CH=CH-CH=CH-; 

10 R 5 is selected from H, F, CI, Br, I, -OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, and butoxy; 



alternatively, R 4 and R 5 , when 
atoms, are taken together 
15 they are attached to form 

-CH=CH-CH=CH- ; 



substituents on adjacent carbon 
with the carbon atoms to which 
-O-CH2-O-, -O-CH2-CH2-O-, or 



R 6 is selected from: 

H, OH, F, CI, Br, I, OCF 3 , -CN, N0 2 , CHO, C(=0)CH 3 , 
20 C(=0)CF 3 , C(=0)NH 2 , C(=0)NHCH 3 , NR 7 R 7a , 

NR 7 C(=0)OR 7b , C(=0)OR 7 , SR 7 , S(=0)R 7 , S0 2 R 7 , S0 2 NHR 7 , 
NR 7 S0 2 R 7b , 
Ci^3 alkyl substituted with 0-3 R 11 , 
C2-3 alkenyl, 
25 C2-3 alkynyl, 

Ci_3 alkoxy, 

phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
1-4 heteroatoms selected from the group consisting 
30 of N, O, and S and substituted with 0-2 R 10 ; 

R 7 , at each occurrence, is selected from H, methyl, ethyl, 
propyl, and butyl; 

35 R 7a , at each occurrence, is. selected from H, methyl, ethyl, 
propyl, and butyl;; 



R 7b , at each occurrence, is methyl, ethyl, propyl, or butyl; 
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R 8 , at each occurrence, is selected from: 

H, F, CI, Br, I, CH(-OCH 2 CH 2 0-) , 
Ci_4 haloalkyl, 

5 Ci-6 alkyl substituted with 0-3 R 11 , 

C2-6 alkenyl, 

C3-7 cycloalkyl substituted with 0-2 R 9 , 
phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
10 1-4 heteroatoms selected from the group consisting 

of N, O, and S and substituted with 0-2 R 10 ; 

R 9 , at each occurrence, is selected from D, OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, butoxy, and F; 

15 

R 10 , at each occurrence, is selected from OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, butoxy, F, CI, 
Br, I, CN, NR 7 R 7a , and C(=0)CH 3 ; 

20 R 11 , at each occurrence, is selected from OR 7 , CN, F, Cl, Br, 

I, N0 2 , NR 7 R 7a , CHO, C(=0)CH 3 , C(=0)NH 2 ; 

R 12 , at each occurrence, is selected from 
C1-6 alkyl, 
25 C2-4 alkenyl, 

C2-4 alkynyl, 
C3-7 cycloalkyl, 

phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
30 1-3 heteroatoms selected from the group consisting 

of N, O, and S and substituted with 0-2 R 10 , 
- (CH 2 ) p phenyl substituted with 0-2 R 10 , and 
-(CH 2 ) p (C3-5 cycloalkyl); and 

35 p, at each occurrence, is selected from 0, 1, 2, and 3. 
3. A compound according to Claim 2, wherein: 
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A is 0 or S; 

C f is -CF 3 , -CF 2 CF 3 , or -CF 2 CF 2 CF 3 ; 

R 1 is selected from: 

-C0 2 R 12 , -COR 12 , -S0 2 R 12 , -SOR 12 , -CONHRl 2 , 

-(CHR 7 ) p CHR 7 R 8 , 

-(CHR 7 ) p CH=CR 7 R 8 , 

-(CHR 7 ) p OC-R 8 , 

-C1-5 alkyl substituted with 0-3 R 11 , 

- (CH 2 ) p phenyl substituted with 0-3 R 10 , and 
-(CH 2 ) p (C 3 - 5 cycloalkyl); 

R 2 is selected from: 
-CH=CR 7 R 8 , 
-CsC-R 8 , 

-CH=CHCHR 7 R 8 , 

-(CHR 7 ) p CHR 7 R 8 , 

-(CHR 7 ) p CH=CR 7 R 8 , 

- (CHR 7 ) p C=C-R 8 , 

-(CH 2 ) p phenyl substituted with 0-3 R 10 , and 
-(CH 2 ) p (C 3 - 5 cycloalkyl); 

R 3 is selected from: 

H, F, CI, Br, I, -OH, -OCF 3 , -CN, -N0 2 , -CHO, -C(=0)CH 3 , 
-C(=0)CF 3 , -C(=0)NH 2 , -C(=0)NHCH 3 , -NH 2/ -NHCH 3 , 
-N(CH 3 ) 2 , -NHC(=0)OCH 3 , -C(=0)OCH 3 , -SCH 3 , 
-S(=0)CH 3 , -S0 2 CH 3 , -S0 2 NHCH 3 , -NHS0 2 CH 3 , 

Ci_ 3 alkyl substituted with 0-3 R 11 , 

C 2 _ 3 alkenyl, 

C 2 _ 3 alkynyl, 

Ci-3 alkoxy, 

R 4 is selected from: 

H, F, CI, Br, I, -OH, OH, -OCF 3 , -CN, -N0 2 , -CHO, 

-C(=0)CH 3 , -C(=0)CF 3 , -C(=0)NH 2 , -C(=0)NHCH 3 , -NH 2 , 
-NHCH 3 , -NHCH 2 CH 3 , -N{CH 3 ) 2/ -N(CH 2 CH 3 ) 2 , 
-NHC(=0)OCH 3 , -NHC(=0)OCH 2 CH 3 , -C(=0)OCH 3 , 
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-C(=0)0CH 2 CH 3 , -SCH 3 , -SCH2CH3, -S(=0)CH 3 , 
-S(=0)CH 2 CH 3 , -S0 2 H, -S0 2 CH 3 , -S0 2 CH 2 CH 3 , -S0 2 NHCH 3/ 
-S0 2 NHCH 2 CH 3 , -NHS0 2 CH 3/ -NHS0 2 CH 2 CH 3 , 

Ci- 3 alkyl substituted with 0-3 R 11 , 

C 2 _ 3 alkenyl, 

C 2 _ 3 alkynyl, 

Ci- 3 alkoxy, 

alternatively, R 3 and R 4 , when substituents on adjacent carbon 
atoms, are taken together with the carbon atoms to which 
they are attached to form -0-CH 2 -O, -0-CH 2 -CH 2 -O-, or 
-CH=CH-CH=CH-; 

R 5 is selected from H, F, CI, Br, I, -OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, and butoxy; 

alternatively, R 4 and R 5 , when substituents on adjacent carbon 
atoms, are taken together with the carbon atoms to which 
they are attached to form -0-CH 2 -0-, -0-CH 2 -CH 2 -0-, or 
-CH=CH-CH=CH-; 

R 6 is selected from: 

H, F, CI, Br, I, -OH, -OCF 3 , -CN, -N0 2 , -CHO, -C(=0)CH 3 , 
-C(=0)CF 3 , -C(=0)NH 2 , -C(=0)NHCH 3 , -NH 2 , -NHCH 3 , 
-N(CH 3 ) 2 , -NHC(=0)0CH 3 , -C(=0)0CH 3 , -SCH 3 , 
-S(=0)CH 3 , -S0 2 CH 3 , -S0 2 NHCH 3 , -NHS0 2 CH 3 , 

Ci- 3 alkyl substituted with 0-3 R 11 , 

C 2 - 3 alkenyl, 

C 2 - 3 alkynyl, 

Ci_ 3 alkoxy, 

R 7 , at each occurrence, is selected from H, methyl, ethyl, 
propyl, and butyl; 

R 7a , at each occurrence, is selected from H, methyl, ethyl, 
propyl, and butyl;; 

R 8 , at each occurrence, is selected from: 
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H, F, CI, Br, I, CH(-OCH 2 CH 2 0-) , 
C1-4 haloalkyl, 

Ci-6 alkyl substituted with 0-3 R 11 , 
C 2 -6 alkenyl, 

C3-7 cycloalkyl substituted with 0-2 R 9 , 
phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
1-3 heteroatoms selected from the group consisting 
of N, 0, and S and substituted with 0-2 R 10 ; 

R 9 , at each occurrence, is selected from D, OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, butoxy, and F; 

R 10 , at each occurrence, is selected from OH, methyl, ethyl, 
15 propyl, butyl, methoxy, ethoxy, propoxy, butoxy, F, Cl, 

Br, I, CN, NR 7 R 7a , and C(=0)CH 3 ; 

R 11 , at each occurrence, is selected from OR 7 , CN, F, Cl, Br, 

I, N0 2 , NR 7 R 7a , CHO, C(=0)CH 3 , C(=0)NH 2 ; 

20 

R 12 , at each occurrence, is selected from 
C1-6 alkyl, 
C2-4 alkenyl, 
C2-4 alkynyl, 
25 C3-7 cycloalkyl, 

phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
1-3 heteroatoms selected from the group consisting 
of N, O, and S and substituted with 0-2 R 10 , 
30 -(CH 2 ) p phenyl substituted with 0-2 R 10 , and 

-(CH 2 ) p (C3-5 cycloalkyl); and 

p, at each occurrence, is selected from 0, 1, 2, and 3. 
35 4. A compound according to Claim 3, wherein: 

A is 0; 
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C f is -CF 3 or -CF 2 CF 3 ; 

R 1 is selected from: 

-C0 2 R 12 , -COR 12 , -S0 2 R 12 , 

- (CHR 7 ) p CHR 7 R 8 / 
-(CHR 7 ) p CH=CR 7 R 8 , 
-(CHR 7 ) p CsC-R 8 / 

-C1-5 alkyl substituted with 0-3 R 11 , 
-(CH 2 ) p phenyl substituted with 0-3 R 10 , and 
-(CH 2 ) p (C 3 - 5 cycloalkyl); 

R 2 is selected from: 
-CH=CR 7 R 8 , 
-C=C-R 8 , 

-CH=CHCHR 7 R 8 , 
-(CHR 7 ) p CHR 7 R 8 , 
-(CHR 7 ) p CH=CR 7 R 8 , 
-(CHR 7 ) p C=C-R 8 , 

- (CH 2 ) p phenyl substituted with 0-3 R 10 , and 

- (CH 2 ) p (C 3 - 5 cycloalkyl); 

R 3 is selected from: 

H, F, CI, Br, I, -OH, -OCF 3 , ~CN, -N0 2 , -CHO, -C(=0)CH 3 , 
-C(=0)CF 3 , -NH 2 , -NHCH 3 , -N(CH 3 ) 2 , -CF 3 , -CH 3 , 
-CH 2 CH 3 , -0CH 3 , and -OCH 2 CH 3 , 

R 4 is selected from: 

H, F, CI, Br, I, -OH, OH, -OCF 3 , -CN, -N0 2 , -CHO, 

-C(=0)CH 3 , -C(=0)CF 3/ -C(=0)NH 2 , -C(=0)NHCH 3 , -NH 2 , 
-NHCH 3 , -N(CH 3 ) 2 , -NHC (=0)OCH 3 , -C(=0)OCH 3 , -CF 3 , 
-CH 3 , -CH 2 CH 3 , -OCH 3 , and -OCH 2 CH 3 ; 

R 5 is selected from H, F, Cl, Br, I, -OH, -CH 3 , -CH 2 CH 3 , 
-OCH 3 , and -OCH 2 CH 3 ; 

R 6 is selected from: 
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H, F, CI, Br, I, -OH, -OCF3, -CN, -N0 2/ -CHO, -C(=0)CH 3 , 
-C(=0)CF 3 , -NH 2 , -NHCH3 , -N(CH 3 ) 2 , -CF 3 , -CH 3 , 
-CH 2 CH 3/ -OCH 3 , and -OCH 2 CH 3 ; 

5 R 7 , at each occurrence, is selected from H, methyl, ethyl, 
propyl, and butyl; 

R 8 , at each occurrence, is selected from: 

H, F, CI, Br, I, CH ( -0CH 2 CH 2 0- ) , 
10 C1-4 haloalkyl, 

C1-4 alkyl substituted with 0-3 R 11 , 
C 2 _4 alkenyl, 

C 3 -e cycloalkyl substituted with 0-2 R 9 , 

phenyl substituted with 0-2 R 10 , and 
15 5-6 membered aromatic heterocycle system containing from 

1-3 heteroatoms selected from the group consisting 
of pyridinyl, furanyl, thienyl, pyrrolyl, 
pyrazolyl, imidazolyl, and oxazolidinyl; 

20 R 9 , at each occurrence, is selected from D, OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, butoxy, and F; 

R 10 , at each occurrence, is selected from OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, butoxy, F, CI, 
25 Br, I, CN, -NH 2 , -NHCH 3 , -NHCH 2 CH 3/ -N(CH 3 ) 2 , -N(CH 2 CH 3 ) 2 , 

and C(=0)CH 3 ; 

R 11 , at each occurrence, is selected from OR 7 , CN, F, CI, Br, 

I, N0 2 , -NH 2 , -NHCH 3 , -NHCH 2 CH 3 , -N(CH 3 ) 2 , -N(CH 2 CH 3 ) 2 , 
30 CHO, C(=0)CH 3/ C(=0)NH 2 ; 

R 12 , at each occurrence, is selected from 
Ci-6 alkyl, 
C 2 -4 alkenyl, 
35 C 2 _4 alkynyl, 

C3-6 cycloalkyl, 

phenyl substituted with 0-2 R 10 , and 
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5-6 membered aromatic heterocycle system containing from 
1-3 heteroatoms selected from the group consisting 
pyridinyl, furanyl, thienyl, pyrrolyl, pyrazolyl, 
imidazolyl, and oxazolidinyl, 

- (CH2) p phenyl substituted with 0-2 R 10 , and 

-(CH 2 ) p (C 3 -5 cycloalkyl); and 

p, at each occurrence, is selected from 0, 1, and 2. 

5. A compound according to Claim 4 of Formula (III) 




(III) 



wherein: 

R 1 is selected from: 

-CF 3 , -CF 2 H, -CH 3 , -CH 2 CH 3 , -CH 2 CH 2 CH 3 , 

-CH 2 CH 2 CH 2 CH 3 , -CH (CH 3 ) 2 , -CH 2 CH (CH 3 ) 2 , -CH 2 CH 2 C (CH 3 ) 3 , 

-CH 2 CH 2 CH(CH 3 )CH 3 , 

-CH ( =CH 2 ) CH 3 , -CH 2 CH=CH 2 , -CH 2 -CH=C { CH 3 ) 2 , -CH 2 -C=CH , 
-CH 2 -C=CCH 3 , -CH 2 Ph, -cycPr, -CH 2 cycPr, -CH 2 CH 2 cycPr, 

-C0 2 CH 3 , -C0 2 CH 2 CH 3 , -C0 2 CH 2 CH 2 CH 3 , -C0 2 CH 2 CH 2 CH 2 CH 3 , 
-C0 2 CH (CH 3 ) 2 , -C0 2 CH 2 CH (CH 3 ) 2 , -C0 2 CH 2 Ph, -C0 2 cycPr , 
-C0 2 CH 2 cycPr , -C0 2 CH 2 CH=CH 2 , -S0 2 CH 2 CH 3 , -S0 2 CH (CH 3 ) 2 , 
-COCH 3 , -COCH 2 CH 3/ -COCH 2 CH 2 CH 3/ -COCH(CH 3 ) 2 , and 
-COCH 2 cycPr; 

R 2 is selected from: 

benzyl, phenethyl, -CH 2 CH 2 cycPr , 

-C=C-CH 3 , -C=C-CF 3 , -C=C-Et, -C^C-iPr, -CsC-cycPr, 



-147- 



WO 00/00478 



PCT/US99/14395 



-C=C-1- (CH 3 )cycPr, -C=C-CH=CH 2 , -C=C-C (=CH 2 ) CH 3 , 
-CH=CH-CH 3 , -CH=CH~CF 3 , -CH=CH-Et , -CH=CH-iPr , 
-CH=CH-cycPr , -CH=CH-CH=CH 2 , -CH 2 -Ce=C-CH 3 , 
-CH 2 -C=C-CF 3 , -CH 2 -C=C-Et , -CH 2 -C^C-iPr , 
5 -CH 2 -C=C-cycPr , -CH 2 -CsC-CH=CH 2 , -CH 2 -CH=CH 2 , 

-CH 2 -CH=CH-CH 3 , -CH 2 -CH=CH-CF 3 , -CH 2 -CH=CH-Et , 
-CH 2 -CH=CH-iPr , -CH 2 -CH=CH-cycPr , -CH 2 -CH=CH-CH=CH 2 , 
-CH 2 -CH=C(CH 3 ) 2 , and -CH=CH-CH 2 -cycPr; 

10 R 3 is selected from: 

H, F, CI, Br, I, -OH, -OCF 3 , -CN, -N0 2 , -C(=0)CH 3 , 
-C(=0)CF 3 , -NH 2 , -NHCH 3 , -N(CH 3 ) 2 , -CF 3 , -CH 3 , 
-CH 2 CH 3 , -OCH 3 , and -0CH 2 CH 3 , 

15 R 4 is selected from: 

H, F, CI, Br, I, -OH, OH, -OCF 3 , -CN, -N0 2 , -C(=0)CH 3 , 
-C(=0)CF 3 , -C(=0)NH 2/ -C(=0)NHCH 3 , -NH 2 , -NHCH 3 , 
-N(CH 3 ) 2 , -NHC(=0)OCH 3 , -C(=0)OCH 3 , -CF 3 , -CH 3 , 
-CH 2 CH 3 , -OCH 3 , and -OCH 2 CH 3 ; 

20 

R 5 is selected from H, F, and CI; and 

R 6 is selected from: 

H, F, CI -OH, -OCF 3 , -CF 3 , -CH 3 , and -OCH 3 . 

25 

6. A compound according to Claim 2, wherein the 
compound is selected from: 

4- (cyclopropylmethyl) -3- (2-cyclopropylethynyl) -3- 
30 (trifluoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- (methyl) -3 - (2-cyclopropylethynyl) -3- (trifluoromethyl) -3,4- 
dihydro-quinoxalin-2 (1H) -one; 

35 3- (n-butyl) -3- (trifluoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) - 
one; 
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4- (methyl) -3- (n-butyl) -3- ( trif luoromethyl) -3 , 4 -dihydro- 
quinoxalin-2 (1H) -one; 

3- (2-cyclopropylethynyl) -3- (trif luoromethyl) -3 , 4-dihydro- 
5 quinoxalin-2 (lH)-one; 

3- (allyl) -3- (trif luoromethyl) -3 , 4 -dihydro-quinoxalin-2 (1H) - 
one; 

10 4- (allyl) -3- (2-cyclopropylethynyl) -3- (trif luoromethyl) -3 , 4- 
dihydro-quinoxalin-2 (1H) -one; 

4- (benzyl) -3- (2-cyclopropylethynyl) -3- (trif luoromethyl) -3 , 4- 
dihydro-quinoxalin-2 (1H) -one; 

15 

4- (cyclopropylmethyl) -3- (allyl) -3- (trif luoromethyl) -3 , 4- 
dihydro-quinoxalin-2 (1H) -one; 

4- (propargyl) -3- (2 -cyclopropylethynyl) -3- (trif luoromethyl) - 
20 3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- (cyclopropylethyl) -3- (2-cyclopropylethynyl) -3- 
(trif luoromethyl) -3, 4 -dihydro-quinoxalin-2 (1H) -one; 

25 4- (isopropyl) -3- (2-cyclopropylethynyl) -3- (trif luoromethyl) - 
3 , 4 -dihydro-quinoxalin-2 (1H) -one; 

6- (f luoro) -4- (allyl) -3- (n-butyl) -3- (trif luoromethyl) -3 , 4- 
dihydro-quinoxalin-2 (1H) -one; 

30 

6- (f luoro) -4- (allyl) -3- (2-cyclopropylethynyl) -3 - 
( trif luoromethyl) -3, 4-dihydro-quinoxalin-2 (1H) -one; 

6- (f luoro) -4- (cyclopropylmethyl) -3- (2-cyclopropylethynyl) -3- 
35 (trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

6- (f luoro) -4- (cyclopropylmethyl) -3- (n-butyl) -3- 

( trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 
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6- (chloro) -4- (cyclopropylmethyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4 -dihydro-quinoxalin-2 (1H) -one; 

5 6- (chloro) -4- (isobutyl) -3- (2-cyclopropylethynyl) -3- 
(trif luoromethyl) -3, 4-dihydro-quinoxalin-2 (1H) -one; 

6- (chloro) -4- (allyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4 -dihydro-quinoxalin-2 (1H) -one; 

10 

6- (chloro) -4- (cyclopropylmethyl) -3- (phenethyl) -3- 
(trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

6- (chloro) -4- (allyl) -3- (phenethyl) -3- (trif luoromethyl) -3,4- 
15 dihydro-quinoxalin-2 (1H) -one; 

6- (methoxy) -4- (cyclopropylmethyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4 -dihydro-quinoxalin-2 (1H) -one; 

20 6- (methoxy) -4- (allyl) -3- (2-cyclopropylethynyl) -3- 

( trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- (cyclopropylmethyl) -3- (1-propynyl) -3- (trif luoromethyl) -3 , 4- 
dihydro-quinoxalin-2 (1H) -one; 

25 

4- (allyl) -3- (1-propynyl) -3- (trif luoromethyl) -3 , 4 -dihydro- 
quinoxalin-2 (1H) -one; 

4- (ethoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
30 (trif luoromethyl) -3 , 4 -dihydro-quinoxalin-2 (1H) -one; 

4- (ethoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 

( trif luoromethyl) -3 , 4 -dihydro-quinoxalin-2 (1H) -one; 

35 4- (isopropoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4 -dihydro-quinoxalin-2 (1H) -one; 
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4- (propen-2-yl-oxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- (isobutoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
5 (tr if luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- (n-butoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
( tr if luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

10 4- (allyloxycarbonyl) -3- (2-cyclopropylethynyl) -3- 

(trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- (benzyloxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
(tr if luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

15 

4- (n-propylsulfonyl) -3- (2-cyclopropylethynyl) -3- 
(trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- (phenylcarbonyl) -3- (2-cyclopropylethynyl) -3- 
20 (tr if luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- (neopentyl-oxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
(trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

25 4- (2-propynyl-oxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
(trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

4- (isopropylcarbonyl) -3- (2-cyclopropylethynyl) -3- 
(tr if luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

30 

4- (cyclopropylcarbonyl) -3- (2-cyclopropylethynyl) -3- 
(tr if luoromethyl) -3, 4-dihydro-quinoxalin-2 (1H) -one; 

4- (ethylsulfonyl) -3- (2-cyclopropylethynyl) -3- 
35 (trif luoromethyl) -3 , 4-dihydro~quinoxalin-2 (1H) -one; 

4- (isopropylsulfonyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 
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4- (methoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 

( trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

5 6- (chloro) -4- (ethoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

6- (chloro) -4- (isopropoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
(trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

10 

6- (chloro) -4- (propen-2-yl-oxycarbonyl) -3- (2- 
cyclopropylethynyl) -3- (trif luoromethyl) -3 , 4-dihydro- 
quinoxalin-2 ( 1H) -one ; 

15 6- (fluoro) -4- (ethoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; 

6- (fluoro) -4- (isopropoxycarbonyl) -3- (2-cyclopropylethynyl) -3- 
( trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one; and 

20 

6- (fluoro) -4- (propen-2-yl-oxycarbonyl) -3- (2-cyclopropylethynyl) -3 - 
(trif luoromethyl) -3 , 4-dihydro-quinoxalin-2 (1H) -one. 



7. 



A compound according to Claim 1 of Formula (lib) , 




H 



25 



(lib) 



wherein: 



A is O or S; 



30 W is N or CR 3 ; 



X is N or CR 4 ; 
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Y is N or CR 5 ; 

Z is N or CR 6 ; 

5 C f is -CF3, -CF2CF3 , or -CF2CF2CF3; 

provided that one or two of W, X, Y, and Z are N; 

R 1 is selected from: 
10 -C0 2 R 12 , -COR 12 , -S0 2 R 12 , 

-(CHR 7 ) p CHR 7 R 8 , 
-(CHR 7 ) p CH=CR 7 R 8 , 
-(CHR 7 ) p C=C-R 8 , 

-C1-5 alkyl substituted with 0-3 R 11 , 
15 - (CH 2 ) p phenyl substituted with 0-3 R 10 , and 

-(CH2) P (C3_5 cycloalkyl); 

R 2 is selected from: 

-CH=CR 7 R 8 , 
20 -ChC-R 8 , 

-CH=CHCHR 7 R 8 # 
- (CHR 7 ) p CHR 7 R 8 / 
-(CHR 7 ) p CH=CR 7 R 8 , 
-(CHR 7 ) p CsC-R 8 , 
25 -(CH 2 ) p phenyl substituted with 0-3 R 10 , and 

-(CH 2 ) P (C3_5 cycloalkyl); 

R 3 is selected from: 

H, F, CI, Br, I, -OH, -OCF3, -CN, -N0 2 , -CHO, -C(=0)CH 3 , 
30 -C(=0)CF 3 , -NH 2 , -NHCH3, -N(CH 3 ) 2 , -CF3, -CH 3/ 

-CH2CH3, -OCH3, and -OCH2CH3, 

R 4 is selected from: 

H, F, CI, Br, I, -OH, OH, -OCF3, -CN, -N0 2 , -CHO, 
35 -C(=0)CH 3 , -C(=0)CF 3 , -C(=0)NH 2 , -C(=0)NHCH 3 , -NH 2 , 

-NHCH3 , -N(CH 3 )2, -NHC(=0)OCH 3 , -C(=0)OCH 3 , -CF 3 , 
-CH 3 , -CH2CH3, -OCH3, and -OCH 2 CH 3 ; 
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R 5 is selected from H, F, CI, Br, I, -OH, -CH 3 , -CH 2 CH 3 , 
-OCH3, and -0CH 2 CH 3 ; 

R 6 is selected from: 
5 H, F, CI, Br, I, -OH, -OCF 3/ -CN, -N0 2 , -CHO, -C(=0)CH 3 , 

-C(=0)CF 3 , -NH 2 , -NHCH 3 , -N(CH 3 ) 2 , -CF 3 , -CH 3 , 
-CH 2 CH 3 , -OCH 3 , and -OCH 2 CH 3 ; 

R 7 , at each occurrence, is selected from H, methyl, ethyl, 
10 propyl, and butyl; 



R 8 , at each occurrence, is selected from: 
H, F, CI, Br, I, CH(-0CH 2 CH 2 0-) , 
C1-4 haloalkyl, 
15 C1-4 alkyl substituted with 0-3 R 11 , 

C 2 _4 alkenyl, 

C 3 -6 cycloalkyl substituted with 0-2 R 9 , 
phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
20 1-3 heteroatoms selected from the group consisting 

of pyridinyl, furanyl, thienyl, pyrrolyl, 
pyrazolyl, imidazolyl, and oxazolidinyl; 



R 9 , at each occurrence, is selected from D, OH, methyl, ethyl, 
25 propyl, butyl, methoxy, ethoxy, propoxy, butoxy, and F; 

R 10 , at each occurrence, is selected from OH, methyl, ethyl, 
propyl, butyl, methoxy, ethoxy, propoxy, butoxy, F, CI, 
Br, I, CN, -NH 2/ -NHCH 3 , -NHCH 2 CH 3 , -N(CH 3 ) 2 , -N(CH 2 CH 3 ) 2 , 
30 and C(=0)CH 3 ; 

R 11 , at each occurrence, is selected from OR 7 , CN, F, Cl, Br, 
I, N0 2 , -NH 2 , -NHCH 3 , -NHCH 2 CH 3 , -N(CH 3 ) 2 , -N(CH 2 CH 3 ) 2 , 
CHO, C(=0)CH 3/ C(=0)NH 2 ; 



35 



R 12 , at each occurrence, is selected from 
C1-6 alkyl, 
C 2 -4 alkenyl, 
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C2-4 alkynyl, 
C3-6 cycloalkyl, 

phenyl substituted with 0-2 R 10 , and 

5-6 membered aromatic heterocycle system containing from 
1-3 heteroatoms selected from the group consisting 
pyridinyl, furanyl, thienyl, pyrrolyl, pyrazolyl, 
imidazolyl, and oxazolidinyl, 

- (CH2) p phenyl substituted with 0-2 R 10 , and 

-(CH2) P (C3_5 cycloalkyl) ; and 

p, at each occurrence, is selected from 0, 1, and 2. 

8. A compound according to Claim 7 of Formula (Illb) 



R 1 is selected from: 

-CF 3 , -CF 2 H, -CH 3/ -CH2CH3, -CH 2 CH 2 CH 3 , 

-CH2CH2CH2CH3 , -CH (CH 3 ) 2 , -CH 2 CH (CH 3 ) 2 , -CH 2 CH 2 C (CH 3 ) 3 , 

-CH 2 CH2CH(CH3)CH 3/ 

-CH (=CH 2 ) CH 3 , -CH 2 CH=CH 2 , -CH 2 -CH=C (CH 3 ) 2 , - C H 2 -C=CH, 
-CH2-CSCCH3 , -CH 2 Ph, -cycPr , -CH 2 cycPr , -CH 2 CH 2 cycPr , 

-C0 2 CH 3 , -C0 2 CH 2 CH 3 , -C0 2 CH 2 CH 2 CH 3 , -C0 2 CH 2 CH 2 CH 2 CH3 , 
-C0 2 CH ( CH3 ) 2 / -C0 2 CH 2 CH ( CH 3 ) 2 , -C0 2 CH 2 Ph , -C0 2 cycPr , 
-C0 2 CH 2 cycPr , -C0 2 CH 2 CH=CH 2 , -S0 2 CH 2 CH 3 , -S0 2 CH (CH 3 ) 2 , 
-COCH 3 , -COCH 2 CH 3/ -COCH 2 CH 2 CH 3 , -COCH(CH 3 ) 2 , and 
-COCH 2 cycPr; 




H 



(Illb) 



wherein: 



R 2 is selected from: 

benzyl , phenethyl , -CH 2 CH 2 cycPr , 
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-C-C-CH3, -C=C-CF 3 , -CsC-Et, -C=C-iPr, -C=C-cycPr, 
-C=C-1- (CH3 ) cycPr, -C=C-CH=CH 2 , -C=C-C (=CH 2 ) CH 3 , 
-CH=CH-CH 3 , -CH=CH-CF 3 , -CH=CH-Et , -CH=CH-iPr , 
-CH=CH-cycPr , -CH=CH-CH=CH 2 , -CH 2 -OC-CH 3 , 
5 -CH 2 -C=C-CF 3 , -CH 2 -C=C-Et , -CH 2 -C=C-iPr , 

-CH 2 -C=C-cycPr , -CH 2 -C=C-CH=CH 2 , -CH 2 -CH=CH 2 , 
-CH 2 -CH=CH-CH 3 , -CH 2 -CH=CH-CF 3 , -CH 2 -CH=CH-Et , 
-CH 2 -CH=CH-iPr , -CH 2 -CH=CH-cycPr , -CH 2 -CH=CH-CH=CH 2 , 
-CH 2 -CH=C(CH 3 ) 2 , and -CH=CH-CH 2 -cycPr ; 

10 

R 3 is selected from: 

H, F, CI, Br, I, -OH, -OCF 3 , -CN, -N0 2 , -C(=0)CH 3 , 
-C(=0)CF 3 , -NH 2 , -NHCH 3 , -N(CH 3 ) 2 , -CF 3 , -CH 3 , 
-CH 2 CH 3 , -OCH 3 , and -OCH 2 CH 3 , 

15 

R 4 is selected from: 

H, F, CI, Br, I, -OH, OH, -OCF 3 , -CN, -N0 2 , -C(=0)CH 3 , 
-C(=0)CF 3 , -C(=0)NH 2 , ~C(=0)NHCH 3 , -NH 2 , -NHCH 3 , 
-N(CH 3 ) 2 , -NHC(=0)OCH 3/ -C(=0)OCH 3 , -CF 3 , -CH 3 , 
20 -CH 2 CH 3 , -OCH 3 , and -OCH 2 CH 3 ; 



R 5 is selected from H, F, and CI; and 

R 6 is selected from: 
25 H, F, CI -OH, -OCF 3 , -CF 3 , -CH 3 , and -OCH 3 . 



9. A pharmaceutical composition, comprising a 
pharmaceutically acceptable carrier and a therapeutically 
effective amount of a compound according to one of Claims 1- 

30 8. 

10. A method for treating HIV infection, comprising: 
administering to a host in need of such treatment a 
therapeutically effective amount of a compound according to 

35 one of Claims 1-8, or a pharmaceutically acceptable salt form 
thereof . 
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11. A method of treating HIV infection which comprises 
administering, in combination, to a host in need thereof a 
therapeutically effective amount of: 

(a) a compound according to one of Claims 1-8; and, 

(b) at least one compound selected from the group 
consisting of HIV reverse transcriptase inhibitors and HIV 
protease inhibitors. 

12. A method according to Claim 11, wherein, the 
reverse transcriptase inhibitor is a nucleoside reverse 
transcriptase inhibitor. 

13. A method according to Claim 11, wherein, the HIV 
reverse transcriptase inhibitor is selected from AZT, 3TC, 
rescriptor, ddl, ddC, efavirenz, and d4T and the protease 
inhibitor is selected from saquinavir, ritonavir, indinavir, 
VX-478, nelfinavir, KNI-272, CGP-61755, and U-103017. 

14. A method according to Claim 13, wherein the HIV 
reverse transcriptase inhibitor is selected from AZT, 
rescriptor, efavirenz, and 3TC and the protease inhibitor is 
selected from saquinavir, ritonavir, indinavir, and 
nelfinavir. 

15. A method according to Claim 14, wherein, the HIV 
reverse transcriptase inhibitor is AZT. 

16. A method according to Claim 14, wherein, the HIV 
reverse transcriptase inhibitor is efavirenz . 

17. A method according to Claim 14, wherein, the 
protease inhibitor is indinavir. 

18. A compound according to Claim 1 of Formula (la) or 

(lb) : 
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R 1 R 1 

UCC UCc: 



Z N A Z N A 

H H 

(la) (lb) 



or a stereoisomer or pharmaceutically acceptable salt form 
5 thereof . 
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INTERNATIONAL SEARCH REPORT 



I. rational application No. 

PCT/US 99/ 14395 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



Claims Nos.: 10 to 17 

because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claims 10 to 17 

are directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. [~] Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1 . pi As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
1 — 1 searchable claims. 

2. \^\ As all searchable claims could be searched without effort justifying an additional fee. this Authority did not invite payment 

of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
1 ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest [ | The additional search fees were accompanied by the applicant's protest 

j^J No protest accompanied the payment of additional search fees. 
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